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together in a way that is meaningful to educators and scholars
irrthe relevant subject area; and = (3) along wi..th each_exercise

reports= give all data2--national and group--relevant tothat exercise.

We_believe that the clusters of exercises most meaningful
to educators and scholars are what we call themes. A theme is
a set of exercises 'which share a donunon- idea but which may

'require diverse behavioral responses from respondent.3 For-
each subject area =in the year 02 assessment, the-re is a
summary volume which provides all information specifically
relevant- to -the Subject area (including the themes _and= objec-
tiVes for the areaY -and the:general-trends that appear-in the
data: A separate volume_ is devoted to each ,theme in-which the
data -for the -specific execises_within the theme are given
along_ Wit a summary- of the- data or the theme.

en_ -assi
en 1

etia -,reSearc



Beginning with the year 02 reports, a
system is being inaugurated which reveals t
subject area, and volume content. A yolume
consists of = three parts. The first part is
referring to -the= assessment year, for examp
second assessment. year. The second part is
or letters for the subject area as follows:

new volume numbering
he assessment year,,.
number therefoe1 .:I

a= two-digit nurber
le, 02 for the
an initial ietter

-= e-Se-ar-c_

sea-rc Efvo- um
Lanced result

imita



achievements of various groups4 of young Americans in
10 subject areas.5 Within the limits of._ error due to measure-
ment and sampling error,6 the obtained data as presented in
National ASsessment reports accurately describe the educational
achievements of these groups as_they == actually exist in the real
world. These obtained data portray the real problems facing
educationimproving the educational achievements of various
groups of students.

When the data ShOW that_ _a- groUp__ hat -achieved _either7aboVe
oribelow-the-Tnatiori- as a :whole-, one mustt_exerdise=extreinel
caution in- attributing causation----±o these-__Obtairied_Zi:Eferenoes
National- Assessment is- not tintendeth-_to proVide -_--reaSons--_-f-Ort
differences; list purpose _is= tor_desOribe_-sucht,differencesi-if
they-, exist. Many facitor _zmay---affect_ =an __--indiVidtial!=s_ability
to-tgiVe acceptable responses= tot-_-eXercis-esz_
subj =ect = areas. == Consider_fortexamplei as_ hypb_thetiCal:___group--
WhOSe-tadhievement well MOst_
members -of- tne group -i-may-t-atterid -_schoolsz:,-Whith rhavet-excellent
physical -facie ities_,==an--iihigh=__qualit_ -acu

have-Vithual-Thi--t
--z.- zeducation, _ _

-taly=ireadit iTriatter_ ia an
SOi=Or.-AIIthesettfadtorS-,cai ntribute= rou '
level oftathievethent1V eArie e -ma
contribu

-Or-i-ca
at-the == -da- ta - ere O r -can=

-Sayany _difference--=4rii-acievemeri tween that group
_uta _e-rShip- in

_grout. ----

n ecessarily -beirig:--he---cause: ,_O-r-i-e _ in
di-f ferential-- ach=i-ev=ement between that r_o - and =the nation as



achievemehti _-The data:Obtained -from these groups -do notaildWone to eval=uate-_- the:-effectiVerieSs- of the educational-_- process = -on these -groUpS -apart --fr-oin-_-the adV,antageous
debilitating) factors-. -- A -statistical proceddre__-called-
balariding adjuSts for_ the-- disproportionate distribution of-_groi..tri-rmeMbers- in_ other- -categorieb-orl groups_ for which__ there-are_ adequate data avai=lable. procedure gives the achieve--ment--,data for the -=group in _questie$n -__that_ would- haVe been_ -1i--obtained had the members-- of= the- --group- beetr_ distributed propor7_

_ tidnately actosS-these--_othet categories= -or groups.- National__ AssesSment balanced for- dispropOttionate representation,--are presented-in _a-___Special research volume.- Again-extremedadt-itm- must-be exercised- in interpret-it-1g the balanCed data.-=_--The -- balanced -.data r-Still-_-'reflectiniany extraneous_ factors not= assessed --by -Natibri-al _Assessment and, therefore,- are still not"pure" measures of the_'AchievethentS of_, the--__group in question, _with:_balanced---data_, ----A--= group must not be _COnsttued_ias_
,---neoeSSarily_--- being the cause- s-:or -even a being a -Cause for the---differeritial aohievement- -between that__ group and_ the_ nation_ as=_ _________ _o-

- iv--es the _= number o respondents to whom eacxercise-package was a miniStered a eac age level. A horizon-_line separates the group-administere packages (abdve_e line) from the individual-a ministere packages. Packagesre unique at each age level, erefore, package 5 (for examples - -not the same at= age levels

_Adult



CHAPTER

GENERAL INTRODUCTION

History and Purpose Of National Assessment

= By the= -early 1960's many billions of= - ...ars were being---
invested annually in the formal edtcation_rof our _young-_peciple.-_-

__--i -The drily available measures of-educational _quality resulting-
from- this- investment had- been based:_-_Upon- inputs into:the_

=':edudational system_ suchT as _teacher-student.= ratios_,_-_--number of
-_---_classrooms-, arid _number of-dollarsi_sperit-per -student. _- The

_ _

_teriUous _assumption -had _been--that_ the==quality-of- ethicational
_

'OutcomeS--What -students actually learn,-7.-Was -directly- related to
_-_ the __quality_ of -thei inputs :_rinto_ the:Teducationali system., --NO

.s ig_nifidant direct assessment -ofof- educational- oUtccimet had
made.- -The- typical _StatetadMinistered---or-_ School7administered

f--adhievement- teSts_,_ Whidh_ provided_:Scorei-_whereby;_on-estudent
could - be

udetits-1__ -but:thby provided =--Ver -little_dnformationi_r_aboutiwhati-,
stu- dentswere,--actual= -learnin

This-inSufficiency of_ information =became= e concern of
randis-Keppel, -Phited Stites-Commissioner of ucation

-19651, who initiated a esseri-of conferences to:find ways-
w. ach it might be overcome._ -In 1964, -a result of these

onferences, John W. Gardner, president ofi the Carnegie-Corpora-
on, asked a distinguished group of educators and_ lay persons

o form the Exploratory Committee on Assessing the Progress of
ucation (ECAPE). This committee,- chaired r. Ralph W.
er, was to examine the poisibility- of = conducting an assess- _

nt of edUcational- at aimnen s == on a national asis.
fter -mu

-s-----ina- ugurate_ an
Hregardirig, the

assessing the
10-risubiect

es
areas

ch stu C eeme was = feasible to
assessment project o e information gap
quality-of e ucational outcomes by periodically
knowledges, understandingS, skills, and attitudes
areasi 'at four age levels (9,13,17, and adult--
The project began -its first assessment =of the
Sd_i_ence-, -_Citizenship, arid =in-__ the_ Spring -_

_

t, Career and Occupational Development, Citizenship, Litera-
ture, Mathematics, I IMusic Reading Science Social Studies
and Writing.



of 1969. Later that-same year, ,the project came under the
auspices of the Education Commission of the States and was
named tional Assessment of Educational Progress INAL;13)

it tne L.rs't time, there would be a direct measure of
educational outcomes which could be utiliz.md by school systems
to improve the educational process. Since NAEP is to be an
ongoing project, it will eventually be able to assess changes
in these knowledges, understandings, skills, and attitudes to
determine any changes in educational outcomes.2

The Philosophy of AssesSment
--

-7- The -typical achievement test _measures _people." Individuals_ _

respond to__ a,-,number questions or _tasks -- (items)-,-and: a _score
is-z dete rmined -for- _each-_ ividual such

scbreS,__One__-individual_rcan-be-compared-with_ any -other-
or--iwith the mean -laverage)--_scote_ for,-_the-_entire_-group.- I Little --
attention is paid-to-___-_thespedific knowledles-:or -skills possessed
either_-_by the==-indiVidual,_or

4Chapter 7' discusses the ways in which National Assessment' data
are described.



_these -sets of_ questions-or tasks-, we _call the_ sets H-package&'
rather than rteets-._ :We-aiso --call the-_-questions -tasks
"exercises" since- =they :- allow= the-respondent- to- demonStrate
whether or =z-not-be---_pOssesses-_the

knowledge;_ -understanding, skill,or -attitude to ireSpondi_-acceptably-- to -1the:exercise.

All standardized achievement test items ideally are of
medium difficulty to assure maximal- disai.mination. Assessment
exercises are equally represented by easy, medium, and hard
difficulty levels i.e. -, we expect certain knowledges, under-

_ standings, skills and attitudes to be possessed by= a larger
percentage of individuals than others.



_

One of --the most important-_---features= --of- National Astessment '_s-
developmental: Ti7ork is the formulation- -Of- edudational:_obje-ctiveswhich---1-ion-the_ direction-- of _the- assei-smenti- in-_ any -giveni stip-
j-ectr: area. These objectives define_ at set-Of goalsi_which_-are_.
agreed upon by both--,laymen- and-: educatorsi_-_-as- desirable: directions
in- -the reducation-- of :young---people.-- =For National i-As_sessthent4the-se-
educational -_ objectiveS- must __be_--i-addeptable tothree iMaj-cir---_groups
of_--_people.____ First,- the-- objectives -imuSt-_--ba_-consideredr_ iMportant
by scholars in- the- discipline-_of --igiven- -lubject_ area. -I-- Second,
objectives- should:- be accepeable tor-imost-ediacators and =be- -con-
sidered -important-teaching -goals::-iri Finally, -and
most --uniquely,---lay-bitizeris- interested in -- education;- must- -agree
that---_the-:obj ectiVe s are important __i=for-- young _ipeople _to_n_ -attain_ and __

thatfthese__ object=ives"---are±of

CHAPTER

DEVELOPING OBJECTIVES AND EXERCISES

Criteria for Developing Objectives and Exercithes

ride theSe_ -edu_caticina identifie exerciset-
eveloped Wr -to which=-

young
berately _uSed to --distinguish National liSsessmerit- materiels- ;from
standardized ___te sts--.----4MOSt---standardited -±testsare_--nottativel__-_
thatzAt 4 they seek-rti'eVaIdate =t h e Andi Vi dUal=-- 4ith-_teSpie__-ot,-
Some__grOup of- peorle._-r-The_=-goal_ bfAfttiOnalAssesshentsi-howev er,

attitudeS of- large --groups-__=of-E=_people--,:and---Edetermine
of =attainment.- asSessmentir-are- -reported-_ in_ = terms



of individual exercises; for example, "90% of all 17-year-olds
know the name of their states, but only 20% know the name of
their Representative in Congress." .In addition to providing
information on the 'achievement of _9-, 13-, 17-year-olds and
Adults, ages 26 to 35, for the nation as a whole, National
Assessment also provides results by regions of the country,
size =_ and type of communitY, sex, parental education, and colo . i

?
Because of the uniqueness of the National Assessment

approach -to information =gathering,the following criteria havebeen identified as guidelines for the develoiamerit of National

roups-__ within -_-these---categorieS= -are defined_ in chapter= 6



-

exercise writers to exp-eriment with unconventional stimulus
materials such as pictures, tapes, films or practical everyday
items in order to heighten interest and bring greater variety
to the format. Most importantly, NAEP emphasizes the necessity
for developing .a pool of exercises which will reflect the
cultural pluralism that exists in America and which will have
meaning for all groups in our Society.

_:Difficulty Level._ Since Nationali-Assessment -does ,not intend -_
to-_-_:rank people in---order,- it is not__ appropriate-that its--exer-
cises -be _of _ tediut tliffictilty---aS- usually -they are =in standard-
ized, -tests. The:intent of National- ASsessment- is= instead to _be
able-- to- describe- the- knowledges _understandings ,_--skillt-, and
attitudes,of -the,inost_--,andEaeast--able ybUng-,_ people_--as- well _as-
thote- Of- the- average---:y_oung- :person._ Therefore_i: it _-develops
easy_imedium and difficult exercises- whion-areT aimed --at-- each of
thete =three _groups.-

Overlap :Between Ages.- = In National -A- ssessment -an exercise
overlaps" ist-tine-1,_that _is- apprOpriate--,_for-_=-niore -_than_,_one_

age: -level._ ---__ An == exercise _s_generally:_-_overlaps; between two__adj= scent_ __

-The=devel-opirrent of- these = ov__er- lapping exercises has been
--=e-riC_ottraged-===be-Caut_e----o-f==their--interestin -cOmp-ar-l-sons-Ahat_:=__can__

--:_rrriade- e---exerCiSt-tbs-: 0:-:0-±f-_=-1110r=a_ e level

ring the first years projectc-smost of the evelop-.
ment of objectives and exercises- was handle exclusive
large contracting organizations E ucationa es
Service, Science Research Associates, and American Institutes =-

_f_or= Research. The National Assessmen s a during As time
was small_ , =and National Assessrrient's role in= exercise evelop-
ment was to act as a guide rather than a-direct supervisor.
HoWever, since 1970 there has been a considerable increase in



the size of the National Assessment staff, and newly created
interdepartmental teams- have brought about a greatercoordination of developmental activiies.. In some areas, sub-ject matter specialists have assisted the Assessment in the
preparation of objectives and eXercises. The developmentalprocess currently in use incorporates previous developmentalexperiences, and provides for closer monitoring by National

. .Assessment staff of its contractors (individual specialistsas well as large testing organizations) . This developmentprocess is .divided into five major phases:
-

Phase A - Development (or revision) and Review of
Objectives and Prototype Exercises

Phase- B - Preparation of Exercises and Exercise
. Devel6pmntTryouts=-

-Phase- Dr-----F_ield----Testing,_and:.-RevieW----of
==-

_
Results

-Reviews
=

Se1ection

dedri tiOnsis-,-of :eabh---=-_O the-Se-_ fi-vei-phaset-; 1---- ---- __-- __- __ - --_-_, = -__
_:-- =-__--_,_-_:___- __---_-_r_ -_-_ . =_-_-_ -z__ _ _

----_-,-Phase:W:-=_-aetieldpitentiF__-(Or_=-?_reViSion-r -an-dr-ill-el/dew:3z 7--_::=-_-_ _-_-- __-_- --- ---- ----t
---:.rot- -Obj-ectivesz,-and-PrototType,_-!E-xerdi_sesif-_---t: -__r_ _-_-__-_-_7___---:_;:-_- ----__--1_-_- --_----_-_;--1-1

. ------- ---- =_----_-- --,== -=:--
and

-_ _-_--_ -------- ---- _---iz :- Tins il a-e---- al_ lbws_ for reconsiderationneza _poss-ibre revisit:Mir-,
------==_=:=

----,_ ______ __-_-_----_-__-- --,- _i _---o --0 _jebtiVerS---ini- al- previously sasSetse-d area _for-the _ develop- _- -_-_._=_

--= s_ateint-f-'_d_f_-ibbieCtive_s=-ixi-±.7.0_=--neWz-ardai.:-;_--_-=A-_Atariety-___=Of-_;,i-nputt-_-_=are;r_
7_ tbUght:iin=f-this-,__-_-___-early-- pnase. _,The. developer material_---,0f;:- aterdaireviewS

t
z------_--

he-A.Iterature in__th.-ef-_-_=fielc1=_-ana collects==-_-appropriate-_-infoima--__
--ll-tionfrfrom:uniliersyties,-__

-i= rf-_---_-_-_--_--

_

-- _

state

-me:

school l2cist 4cts 4:a nd -o b j act i ie t exchanges around the country in--rder to deterrine=the rtdst-ideaszanobjectives-leyelopment,___-

-SabjOOt_natt*r='AidtobjeOtaves_specilists:fotlate-new_
----,___r-,

-----=':- --4

-------

objectives
i -_uorrevils-e-the -existing

._

4e gr 0 e rtiMg' a -broactrost=seotxon-ftOm'arbuld the country,are selected frotlenertaty:ardzte- cor%ry=sthobls(puali IIrivate,-and-parachia1)-aswerl-fasifromzool universities,
_:--,-_z-ancl.---other_-Eprof_essiOn'a-1=organizations-. -- _All- of -__these- v_arious-

-_ _-_-_-_inputs"iead-_-_t-tyz,--_the ::(r_t4ftirig=--=_of-_a--_setof_ oaj_-ectivPP-.

-_- -_:i-- -= The= inext.-__step___S-,t_o-__hold a review_ Ito?:_ra-spar-4te_ _group o i
--s-:subject matter specialists to Tctitique_--toe new_or.__reformulated ,objeCtiveS. -=-Again,-_az

objectives,
case lof --=the -specialistS who

.----,,

helipea- -formulate the _ there is broad professiond---
representation

r1entation-.

The evaluate -the objectives

r=



content validity, appropriateness, :relevance, and reportability.
If three reviewers think it necessary, the objectives may be
further revised And refined.

In the process described above, both subject matter
specialists and educators participate.- The next step is to
seek the reactions of lay citizens. Lay people -frorrk around the
-country are invited- to attend a-s review of the_ objectives at
which numerous panels are convened with each panel having
representation from different occupation's, soCio-_-economic back-
grounds, and areas -of the country. Comments from these panels
are used as the basis for further refinement of the- -objectivet.

,While the objectives approach their final form, exercise
writers develop prototype exercises. A prototype exercise is
one which serves as a model for- the development of otner
exercises; it must- be a measure of an objective, it must be
clearly stated and include ==a rationale, directions to adminis-
trators, -scoring instructions, a key or sample of acceptable
and_ unacceptable responses,._ and a scheme for reporting of
results. The ideas for prototype _exercises -originate with
subject matter specialists representing erent specialties
within _the f ield = == and = = people = _eXper --lensed different levels of
performance. When they dre col-lecte -- they= are placed in an
exercise format an -a smal scale ryou -resit
from the tryouts = and the prototype exercises themse yes-are then
reviewed by an Exercise DevelopmentAdvisoryGrOap consisting of
leading education -and measurement specialists. This grotip
either recommends= that the prOtotypes- be= further = ref ined or that
the production lo exerciset- -should_ begin ,_=with the prototype
exercises guiding the contractor-in the types o_f= exercises that
snoul be produced

ET

exer_ cis- esprodtce ep erd-S1 Jpo l- the o_

-otal-mihutes-=thatscanEbeTadmihiStere nin=the__aSsessrent-,=fOr=
=particular are-A-__And=the_-=number-,==o-f---=-exercise stinUte8=-that--:-already=
exist_Junreleased-----exercites-from-_-:-previous===asseS-sment_ or__- =

= _
___-_

exercises=;a-n-_a previous The-_development=idontractor _uses,
as Varied _a=f-c-rahges±of some of the
w=riters :--whoTi-helped_,--develop7-the-:protOtype-:-exerdiSes.
has a _pool- .-cifnew- -eXerCises_4-_ cOntracto-r-_,:conduats __a- limited _

-tryou t_ to= obta -it__:som e_ :sampl es:
--

of __ACtual= respo SeS.- thit
txyoUt-should-_-be ConduCted-_by-the-_exercise-writers So--that' they:

-r=

___-_

==_Can obtain -some==data-_ on -Vier- _clarity =of the :-task, scoring-
gorier, =and administrative :feasibility-. _----Another purpose- the

td_ -provide_-Infdrtatidh-for -and-isubjeot :mattet-
r-evi-ewer8- -About th-e :results-_the exercises _will yield and the



possible problems that will have to be investigated before the
actual assessment.

Phase C: Review and Revisions of Exercises

National Assessment submits the exercises to both subject
matter specialists and lay people for their review and
criticism. -A panel of such reviewers is formed with the
following considerations in mind:

.2. Representation from different specialties within
the discipline (academicians and other specialists
working in professional capacities in the field)

.

Representation- _from--organiZations- ors project-s
concernea-Withi----the-f-area,-

Representation = from di fferent national
organizations

Representation from different occupations



5. Persons knowledgeable about lbw socio-economic
problems

6. A balance between male and female participants

The subject matter specialists in their review of the exercises
are primarily concerned with content validity, relevance,
administrative feasibility, dompleteneSs of scoring and report-
ing instructions; the- lay reviewers are primarily concerned with
-appropriateness and relevance.

Phase D: Field Testing and Revision of Exercises

During preparation -for_the-packaging_-Of exercises and
_

printing of assessment_booklet8-(packages) -in any of the areas,
ekercises are closely examined by members of both the National

4
4



Assessment Team as well as contractors responsible for the
packaging, printing, and field administration functions. In
some cases, administrative instructions are added to facilitate
administration in the. field.

Develoi;ment of Objectives_ and Exercises
Year -02 - Reading and Literattre

The development of objectives for, Reading Was the contract
responsibility of Science Research Associates, and for Litera-
ture this responsibility was handled by Educational Testing
Service. In both areas this was the first development of
objectives, and =this development followed the process described
under Phase A of the previous section on Procedures for
Developing Objectives and Exercises. 1



CHAPTER

DEFINITION OF NATIONAL ASSESSMENT GROUPS

We report results for four age - levels -which represent the
completion or near completion of significant educational levels
by most individuals at each respective .ge:1 9-year-olds, most of
whom have completed the primary grades (kindergarten through
grade 3); 13-year-olds, most of whom are nearing the completion
of= he intermediate grades (grade 4 through grade 8)j -17-year-
olds, most of whom are nearing the completion of the secondary
grades (grade 9 through grade 12) ; and Adults aged 26-35, most
of whom have completed all formal-education.2 Within each Of
the-se age levels, we report results3 for the nation as °a whole
and for geographic 'regions of the country, colors, sizes-and-
types of community, and levels of parental education as follows:

Characteristic

me individuals at each age level have not achieved
same educational status as the majority.

The_ actual= grades included in the primary , intermediate-, and
secondary= classifications may vary among school systems.

C-hapter=_ 7 -expla-ins how_-:Natio-nal-_:AsSessnient--_results -are
=described.-

_

12



For the year 02 assessment,
defined as follows:

Extreme Rural
Extreme Inner City
Extreme Affluent- Suburb
Inner City Fringe
Suburban Fringe
Medium City
Small City

No = High School
Some High School
Graduated High School
Post High School

age levels and grOups are

13- year -olds a
roligh_=Deceriiber---3-1

National Assessment uses the same regional division- 'that
used by the Office of Business Economics, Department of
Commerce.



Northeast

Connecticut
Delaware
District of Columbia
Maine-
Maryland
Massachusetts
New Harapshiro
New Jerthey
New York
Pennsylvania
Rhode, Ialand

- Vermont

_Southeast

Alabama
Arkansas
Florida
Georgia
Kentucky
Louisiana
Mississippi
'North Carolina
South Carolina
Tennessee
Virginia
West Virginia

Central

Illinois
Indiana
Iowa
Kansas
Michigan
Minnesota
Missouri
Nebraska
North Dakota
Ohio
South Dakota
.Wisconsin

West

Alaska-
Arizona
California
Colorado
Hawaii
Idaho
Montana
Nevada
New Mexico
Oklahoma
Oregon
Texas=
Utah =

Washington
:Wyothing

Co-lor

wIndivi uals ere classi ie as Black, ite, or Other on
=e ===basis of information they provided. Results are given for
lacks and Whites only The number of individua s classified

her =was too small to produce reliablereliabe= reaults.

-ze-=and-;=Typieo- Community

size-and-type = of community category (STOC) integrates
three ex reme tyPes of community (TOC) , eac composed of
approximately 10% of =the population, with four sizes of com-
munit (SOC) repreaenting the remaining 70% of the Population.4

NOTE e four- size-o -community categories-within the
STOC classification are not equivalent .to the four size-of-
cornmunity categories within the SOC classi ication since the
latter =do not have e t ree extreme types of community
extracted from hem.

year 02 size-of-community categoria are based upon the
population of the community-in Which the school being
assessed is located.= The year 01 size-of-community categories
were based ,upon standard metropolitan statistical areas (SMSA)
therefore every indiVidual in an SMSA defined as a particular
SOC category was classified as belonging to that SOC. The four
sizes of community are Big Cities, Urban Fringes, Medium-Size
Cities, and Smaller Places.
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The definitions 'of the extreme types of community were
de4ved from an "occupation question" for the school (see

,Extibit 6-1). One extreme group was selected in each of the
-three directions indicated by an exploratory analys!.s:
(1) schools in rural areas where a high proportion of
the people were professionals or factory workers, (2) city
schools where a high proportion of parents were either not
regularly employed or were on welfare and a low proportion were
professional or managerial, and (3) near-city and city schools
where a high proportion of parents were-professional or
managerial and a low proportion were factory or farm workers,
not regularly employed or on welfare..

Exhibit 6-1

In-School Occupation Categories

Principal's questionnaire
categories

Professional _or managerial
personnel

Sales, clerical, technical,
or skilled workers

Paotoryor:other_blde- collar

Fart_ wbrk-ers

-Not_ =regularly employed--

On- _Welfare-

In year 02, there were no extreme type-of-community
categories defined for individuals out of school since we did
not obtain occupation datafrom Adults and 17-year-olds not in
school.

Smaller extreme TOC (type of community) groups (less than
10%) would have been even more rapresentative of the respective
extreme TOC's;, larger extreme TOC groups would have had more
reliably determined percentage3 of succe'ss. The sizes of the
three extreme groups--approximately 10% of all individuals
_assessed were chosen as a compromise between more represent-
ative extremeness and greater reliability. In the definitions
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below, tne capital letters represent the codes for the categories
in Exhibit 6-1, and the percentages refer to the year 02
assessment.

The four size-of-community (SOC) -categories before the
three extreme types of ,community (TOC) have been extracted from
them ] are as defined as - follows:

SOC-1, Big City. This category comprises 21.16% of the
total sample and represents 'those individuals attending schools-
or living in a community within the city limits of a city
greater than 200,000 (compare to STOC-4)

S0C-2, 'Urban Fringe. This category comprises 22.68% of the
total sample and represents those individuals attending schools
or living in the metropolitan areas served by a city with' a
population greater than 200,000 but outside the city limits
(compare to STOC-5) .

SOC-3, Medium Size City. This category comprises 19.07%
of the total sample and represents those individuals attending
schools or living in-a city with =a population between 25,000
and 200,000 (compare to STOC-6).

SOC-4z; -Smaller J31-aces_ _ThiS cate-40/*Sr_idoMptie--
of the total sample and repreSents= those-:-indivkduals, attending
schools =or -Aiving in =a community-Vitha:population- les -than

(-cOmp_are to -STOC--.7 ). -_

The seven size-and-type of community (STOC) categories
are defined as follows:

STOC-1, Extreme Rural. This category comprises 9.15% of
the total sample and represents individuals attending schools
in a community having. a population less than 3,500. They are
among those ranked highest on the rural index 1> (C+2A) . The
communities comprising the Extreme Rural category were located
within the following three S005 categories:

5The year 02 TOC categories were extracted from the year 01
SOC categories.
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Urban Fringe -: 0.18%6 --within SMSA7 counties containinga city wTh7E17 a population greater than 200,000 but outside thecity limits.
Medium Size City: 0.16%--within all other SMSA countiesnot containing a city with a population greater than 200,000-and other non-SMSA counties containing a city with a populationbetween 25,000 and 50,000.

Smaller Places: 8.80%--within all other non-SMSA countiesnot included in the Medium-Size -City Category.

STOC-2, Extreme Inner City. This category comprises 7.25%of the total sample and represents individuals attending sohoolsin a community within the city limits or residential areaserved by= a city with a popul:tion greater than 150,000. Theyare among those ranked highest on the inner-city index E+F-A.The communities comprising the Extreme Inner City category werelocated within the following three SOC categories:
_ Imits-of _a= citpopulation greater- than-

_

with

Urban Fringe: 0.17%--within SMSA counties containing acity with a population greater than 200,000 but outside thecity limits.
Medium Size C 0.64 % -- within=-other SMSA counties notincluded above._

STOC-3, =Extreme =Affluent= Suburb. This category comprises12.15% of the total-sample and-represents individuals attendingschools in a community within the city limits oror= residentialarea served by a city with A population greater than 150,000.

6These are percents of`the total sample and, within each STOC,add to the percent representing the STOC.
7SMSA-- Standard Metropolitan Statistical Areas.* An economicand social unit which is metropolitan in character and containsat least: (a) One central city with 50,000 inhabitants ormore,or (b) two cities having contiguous boundaries with acombined population of at least 50,000. The smaller city musthave a population of at least 15,000.- The SMSA includes thecounty in which the central city is located, and adjacent .counties that are found to be metropolitan in character andeconomically and socially integrated with the county of thecentral city.
*A few states have slightly different definitions. for SMSA.
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They are among those ranked highest on the suburb index,
A-(C+D+E+F). The communities comprising the Extreme Affluent-
Suburb category were located within the following three SOC
categories:

Big City: 6.30%--within the city limits' of a city with a
populYEL5E75Yeater than 200,000.

Urban Fringe: 4.98%--within SMSA counties containing a
city with a population greater than 200,000 but. outside the
city limits.

Medium Size City: 0.87%--within other SMSA counties not
included in the above:

-STOC-4, Inner City Fringe. This category comprises 8.41%
of the total sample and replaces the Big City SOC category. = It

represents those individuals attending schools in a community
within the city limits of a city greater than-200,000 not
categorized by STOC-2 or STOC-3,as Extreme Inner City or Ex-
treme Affluent Suburb, respectively.

_STOC-5, Suburban Fringe. This category comprises 17.35%
of the total sample and replaces the Urban Fringe SOC category.
It represents those = individuals attending schools in the
metropolitan area served by a city-with a populaticm greater than
200;000 but outside the city limits not categorized by STOC-1,
STOC-2, or STOC-3 as-Extreme Rural, Extreme Inner City, or
Extreme Affluent Suburb, respectively.

STOC-6, Medium City -.= This-category comprises 17.40% of
the total sample and replaces _the= Medium-Size-City SOC
category, It represents those individuals attending schools
in =a city with a population between 25,000 and 200,000 not
categorized by STOC-1, STOC-2, or STOC-3 as-Extreme Rural,
Extreme Inner City, or Extreme Affluent Suburb;- respectively.

STOC-7, Small City. This category comprises 28.29% of the
total sample and replaces the Smaller 'Places SOC.category. It-
represents those individuals attending schools in a community
with a population less than 25,000 not categorized by STOC-1
as Extreme Rural.

Parental Education

This characteristic refers to the highest educational level
attained by at least one parent of the respondent. This infor-
mation was provided by the respondent. For the purpose of
definition, = high school refers to grade 9 through grade 12.
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No High School. Neither parent has'any formal education
beyond the eighth grade.

Some High School.. At least one parent has some formal
education beyond the eighth grade, but neither parent 'has
graduated from high school.

Graduated from High School. At least one parent has
graduated from high school, but neither parent has any formal
education beyond high= school.

Post High School. At least one parent has some formal
education beyond high school which May include business, pro-fessional,. or trade school training as well as college or=
university training,
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CHAPTER 4

NATIONAL ASSESSMENT SAMPLES

Overview of National Assessment Samples

4 -1. The focus of the National Assessment -of- Educational
Progress -(NAEP) is on.obtaining information about_tte
prOportions of children,--,teenagers,-and- young adtltS in the
nation-who respond- in altOrnatiVe ways to exercises in the _=
subject areas assessed by-NTAEP-notonly at one point in-time,
but at_ various times -so that it will be possibie_io_detertine-
what changes- in-knowledges, understandings,-:_skills1 and
attitudes are occurring-.,-This information could be-obtained
by=assessing the entire-population or-by-assessing.at-each point
in time=a sample icarefullyselected frOm-the population-so_that--
it-represents-theentire'pcipulation-, _-Complete_enuMerationsi in
which -the entire poptlation_Woul&be'aSSesSedare much -more
eXpentivetdcondildt:-,--thanASsetSingampIe-selected=frOt_the-_
population -. ----Besidesi:the±-fadtOrOf=l=COStOtherfattors-whichi-

-favor-the-=ASSesStent-ofa-:-Satapledlverthe-aSsessmentof_a-:-
_pOpUIation_includer=the-opportunity:-tocollect-,the-:_datatover a
shOrter-perio-&_of-tiMe4-whichallows*earlier reporting-of the-
.data=dollected4:and- the-ppportunity-=to-FuSe smaller-icore =-
highly:trained-and,-closely_stpervised_fieldtadtinistration_staff,
reSUlting-ini-tore:-aocurate and-:_better-quality-data-collection.
Factors--stdh as -theseiresulte&in a-4ecision=by:iNatiOnaliAsseSs-
ment planners to obtain data from-representative samples selected
from-the:populations in which-'we-arei-interested-rather than from:
thelentire populations.

Tour age groups -were- `selected to represent the _populations
of,children, teenagers, -and young adults-: 9year7Olds, 13-year-
oldS, 177year-olds,and_youngadultt 26-35 --years-of age. In
addition to collecting-data -at theae four Age_levels, we are
interested in _obtaining_sitilar_ information-for_certain sub-
populations_of theage- populations. The_tubpopulations are
defined by region of the country and-size-of the community in_
which people live, color-(Blacks and Whites)-and sex.--The

_definitions of some Of these categorizations are presented in
chapter 3; others are defined-later in this chapter.

I

The objective of reporting results for these population
groups requires that the sample be scientifically selected, so
that these populations are adequately represented and so that
it is pos3ible to draw inferences about these populations from



the data collected on the sample. To insure that valid infer-
ences could be drawn, each person in the populations.to be
sampled was given a known chance (probability) of-being included
in our samples.

Details of National Assessment Samples

. the Interrelationship of Sample Design to
Other Aspects of National Assessment

National Assessment is viewed by sampling statisticians
as a sample survey. As such, the planning of National Assess-
ment has many features in common with the planning of all other
sample surveys. A list of overall survey objectives must be
prepared and all aspects of the survey design must be kept
consistent with these objectives. The nopulation or populations
to be observed or-measured must be defined. A method for
selecting a sample of-members froM this population_must he
developed. Decisions must be made about the data to be collected.

-Methods of measuring the population members in ==the = sample or
collecting the data must be= devised and the field work must be
Organized. A plati for the summarization and analysis of data
collecv.ed must be= prepared.== The degree of precision for the
principal estimates must be given consideration. The total cost
-of.the survey, must be kept within reasonable bounds.-

The sample design is the method of selecting the members
of the population. which are to be measured. These selected
members of the population are called the sample. The method
of selecting a sample from a human population can greatly
influence the cost of locating and measuring the members of the
sample. Alternative methods of measurement can also vary
greatly in cost and thus limit the size of the sample if the
total budget is limited. The precision of estimates based on
the sample data will be influenced both by the sample design
and by the total size of the sample.

It soon becomes apparent that no= single feature'of a
survey design may be developed independently of the. other
features. The sample design, in particular, is closely
associated to all features of the survey design. In practice,
these interrelationships may be explored by planning several
alternative survey designs. Some of the alternatives may then
be ruled unfeasible because of excessive cost or nonadherence
to overall survey objectives. Comparisons between the remaining
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planned methods may then be made on the basis of cost
efficiency, expected precision of estimates, control of bias
in the measurement and estimations processes, or general
practicability. Pilot studies at this stage of the planning
process may be employed to resolve the more difficult problems.

The general details of sample survey planning discussed
above apply to the planning of National Assessment. Some of
the specific details and results of this planning process as
they relate to the sample design are discussed in the remainder
of this chapter.

4.3. Statement of General Objectives

For-a discussion of the general objectives of National
Assessment, the reader is referred to chapter 1. A few of
these general objectives are stated here because they directly
affect the entire survey plan, and, in particular, the sample
design.

1. The long range emphasis in National Assessment
is to be an assessment of progress in education..

Results of National ,Assessment should be under-
standable to the general public.

3. Results from National Assessmept are to be used
to describe the performance ofibroad population
groups on specific-exercises within well defined
educational objective areas.

New and diffetent methods of collecting data were
to be tried.-

5. No individual participant in the National Assess-
ment.survey should be required to give more than
one hour of his time.

In terms of the general survey design, objective (1) above
required that the study be repeated so that changes oven time
may be evaluated. The first complete cycle of National Assess-
ment must then serve two purposes: (1) to describe the present
status of the outcomes a the educational process; and (2 -) to
establish a level or "benchmark" for future comparisons.

Objective (2) most directly affected the development of
reporting procedures used in National Assessment. Objective
(3) required that the results of National Assessment be reported
by individual exercise. Emphasis on any individual person's
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test score in National Assessment is completely lacking. The
plan for summarization of collected data is to look at specific
exercises and summarize the responses of all individual's within
certain population groups. The objective of reporting resultsby population groups was a principal Constraint on the sample
design, since all of these populations were to be represented in
the Sample.

Objective (4) most seriously affected the cost structure
of the'field operations. This influence on cost subsequently
affected the choice of an efficient sample design.

Objective (5)-meant that each individual participating in
National Assessment would only participate in a few of- the
total number of exercises assembled in a package. In terms
of sample design requirements, this objective meant that the
sample design should -insure a representative probability sample
for each package of exercises.

4.4 The Definitions of Population
and Subpopulations

At an early stage of National Assessment planning four
age groups were selected as the target populations for
National Assessment:

1.- 9-year olds
2. 13-year olds
3. 17-year olds (defined as between 16 1/2 and 17 1/2),

and
4. Young adults 26 to 35 years of age.

Definition of the target population`by age rather than year or
grade in school for the school age populations is one of the
features of National ,Assessment that distinguishes it from most
other educational surveys and offers a particular challenge in
sample design ancithe organization of field procedures.

The target population in each of these four age groups
was limited to persons residing within the 50 states and- the
District of Columbia. Certain persons who live in institutionsor who are handicapped were assumed to be excluded from the
target populations.

Initial plans were developed to categorize the population
within each age group into subpopulations based on four
characteristics :

1. Region of the country
2. Type of community
3. Sax
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The four regions which divide National Assessment sub-

populations,are:

1. Northeast
2. Southeast
3. Central
4. West

The states belonging to each of the four National Assessment
region subpopulations are shown in chapter 3.

Another classification of the general population into
subpopulations that was considered important by National
Assessment planners was based upon community characteristics.
Four"categories were considered in the planning stages:

1. Large cities (above 180,000 population),
2. Urban fringe (communities adjacent to the

large cities),
3. Middle size cities (25,000 to 180 000), and
4. Small town-rural (below 25,000).

4.5 The Data to be Collected - Subject
Matter Areas

Ten subject matter areas were included in the long range
plans for National Assessment. These areas are Art, Career
and Occupational Development, Citizenship, Literature, Mathe-
matics, Music, Reading, Science, Social Studies, and Writing.
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Educational objectives were developed within each area and then
specific exercises were developed within each area to focus on
each objective.

Due to the large number of subject matter areas, objectives
within area, and exercises within objectiNie, it became apparent
that a complete cycle of National Assessment-cavering all ten
subject matter .areas would be an extremely large project. Also,
since one of the primary objectives of National Assessment was to
assess change or progress over time, the team assembled to
accomplish this task would have to be disbanded after the first
cycle and reorganized"five years later to obtain data for,making
comparisons. Such a plan, although feasible, had serious
drawbacks. A continuous operation cycling plan involving'two or
more subject matter areas each year was developed. This plan
,allowed for including subject matter =areas in the cycle about
every five years.

4.6 Methods of Data Collection - Packaging and .

Administration of National Assessment Exercises.

One-of the-principal objectives of National Assessment was
to try new methods of collecting data on_educational outcomes.
These methods were not to be limited by convenience factors for
scoring to simple paper and pencil exercises. Each exercise
was to be designed toward a specific objective within a single
subject-matter area; for example, a respondent should not be
hampered on a Science exercise by his inability to read. As a
result of this general objective, National Assessment exercises
have many unique features.

Most exercises are read to the respondents. A standard
-taped voice presentation is used for group sessions conducted
in schools. Other exercises require some- interviewer- respondent
interaction; these must be administered by specially-trained
National Assessment exercise administrators. Other exercises
can only be administered with the aid of special equipment and
on a closely-supervised individual basis; typical exercises of
this type are found in Science. Some of the Citizenship
exercises used in year 01 of National Assessment involved the
observation of discussion groups; two specially trained
exercise administrators were required to administer and observe
performance on these exercises. Other exercises, such as in
the Music area, will require the recording of a respondent's
performance on magnetic tape.

One immediate consequence of the many unique features of
National Assessment exercises was that specially trained
personnel would be required to supervise and conduct the
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administration of these exercises. The use of a centrally
trained group of supervisors also had' the advantage of main-
taining uniformity of administration methods in all parts of
the country.

A second principal objective of National Assessment that
influenced the methods of data collection Was the limitation of
individual participation- to one -hour or- -=less. This did- not
limit the number of exercises since, each individual respondent
is not required to attempt all the exercises. Instead, all
the exercises prepared for assesstent of one age group- during
one year of gational Assessment are sorted into- sets of_
exercises and assembled in what is called a "package." Ten or
more packages may be required for each '-age group. Each package
may contain exercises froin more than- one -subject matter area.
A variety of types of exercises rriay_ be included. To gain
efficiency through grout) administration in the school part of
National Assessment, most of the exercise which- could be-
administered to several persons assembled in a group were
packaged in one set-- of- packages r Called group7administered
packages. -Those -exercises whichiirequired- individual administra-
tion:-were padkagedzsin; some limited= nuMbert of =indiVidually-
adtainiStered-- padkage-s. The -numbers- of packages by age group and
method administration are= illustrated for-Year =02:-in_Exhibit

Exhibit 4-1

Numbers of National Assessment Packages .

by Age. Group and Method of Administration for Year 02

Method of Administration
Group Individually

Age Level Administered Administered

9-year olds 9 3

13-year olds 13 2
-17-year olds 10 2

Young Adults 6

4.7. The Need for Probability Sampling

Most of the preceding discussion of National Assessment
planning would be equally -applicable for a complete enumera-
tion survey of each of the target populations or for a 'sample
survey of the target populations. The objectives of National
of National Assessment might be met by a complete enumeration
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type survey, but the cost would be unreasonably high. The
decennial census of population is an example of a complete
enumeration survey of the entire pOpulation. Since the four.
target age groups are well mixed with the general population,
the effort required for a complete enumeration National Assess-
ment would be similar to that required to conduct the decennial
census.

A sample survey based on a'probability sampling method
allows researchers-to collect data from a small sample of the
population and to infer from that sample certain characteristics
of the entire population. In particular, if one is interested
in certain population-average values, totals-, or ratios, these
values may be estimated using data collected-from the sample.
In addition, if the sampling error of the estimate can also be
estimated.from the sample data, statements about the precision
of the estimates' can be made. A point to be stressed here -is-
that sampling. error can only show. _ how= estimates computed from
the sample may differ from the corresponding, population values'that would be obtained in a complete enumeration survey using
identical data collection procedures.

Other == type_s = -of= =errors= =in == the estimat-e- = such- as errors due
to nonresponse, recording errors, processing errors, or others-
are not refleCted in the sampling error. These kinds of errors
are called non-sampling errors and could occur even in a
complete enumeration survey. Because a sample survey involves
a smaller work load, more attention can be given to supervision
and training of personnel and this may in fact tend to reduce
the non-sampling errors.

Other factors besides cost limitations and control of
non-sampling errors which favor a sample surveyin general overa complete enumeration survey are the opportunitieb to collect
data over a short period of time and the opportunity to use
more specialized techniques because of the smaller field force
being trained and supervised. Both of these factors are
important in the National Assessment survey.

Nonprobability sampling methods are sometimes used in
conducting research projects. Samples are made up of volunteers
or of "typical units"chosen on the basis of expert judgement
Although such methods may be adequate for certain restricted
purposes, they do not allow any valid inference about the total,
population. Because of the importance placed on describing
entire populations and specified subpopulations in National
Assessment, no serious consideration was ever given to non-
probability- sampling methods.
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4.8. Sample Size

Guidelines were needed early in the planning stages on
sample size of the number of respondents required for each
exercise. These guidelines were tobe based on a reasonable
level of precision for key estimates. The stated long-range
objectives of National Assessment involve the assessment of
progress over time. It was decided to consider the.sample size
required to obtain sufficiently precise estimates to detect
changes in the performance:of a subpopulation on specific
exercises. .

Initial guidelines-were based on a simple random sampling
scheme. In practice; when other sampling schemes must be
used, the sample size required to achieve the same precision
will generally be greater by a factor called-the design effect.
Exhibit 4-2 shows the required sample sizes if one wishes to
correctly decide whether a specified change has occurred over
time or if no improvement occurred.= The sample sizes in
Exhibit 4-2 are computed so that decision of change versus no-
change can be made correctly 9= out-of 10 times.

Based on a graphical interpolation of Exhibit 4-2 a
subpopulation "effective" sample size of 400 would be adequate
to ==decide = correctly in 9 out of 10 cases =on the average= if
positive= changes of the following types have or have =not
occurred:

1. A change of about .04 from .90 to =_.94-

2. A change of about .06 from .10 to = .16 --

3. A change of about .09 from .50 to .59

Exhibit 4-2

"Effective "'Sample Sizes Required to Decide
Correctly 9 out of 10 Times Whether Specified Positive

Changes in a Proportion Have Occurred Over Time

Specified Change from
Time 1 to Time 2

Time Level at Time 1
.10 .50 .90

+.025
+.05
+.10
+.15
+.20

571
164
81
50

1311
325
142
78

1660
355

.111,11.

Since some of the principal target subpopulations such as
region and community type partition the U.S. population into
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at least four groups, four times 400 or 1600 would be con-
sidered as the appropriate effective sample size on a national
basis to detect real positive changes over time of the type shownabove. If the design effect were larger than 1, a somewhat
larger sample size would be required.

Consideration such as these led NAEP planners- to consider
sample sizes of 2000 to 2500 respondents per exercise. Since
exercises were packaged in several packages for each age group,
the total number of package responses required from an age
group was 2000 times the number of packages. As a hypothetical
example, if 10 packages were used for each age group, the totalnumber of package responses planned would -be 20,000 (2,000 x 10).For the four age groups, the total number of package responses,
required for one year's National Assessment survey would be
80,000 (20,000 x 4).

-Actual figures on planned numbers of package responses
differ from. this hypothetical example because of varying numb:Irs
packages by, -age group and because of special adaptations of the
sample design to the type of exercises contained in each package.Specific figures on planned sample sizes for year 02 of National
Assessment are given in sections 4.11 and 4.16.

4.9. Sampling Frames

In order to select a probability sample, it is necessary
to have'a list of sampling units. Such =a list is referred to
as a sampling frame or frame. The ultimate objective of the
sampling process is to select a sample of observational units.
In this case, observational units are che persons in each age
group who are eligiblo to participate in National Assessment.
In some surveys, it is possible'to list all the observational
units and in such cases, the sampling units are- the same as the
observational urits. In most surveys of human populations, it_is not feasible to list all the eligible participants or
observational units. Some other list of sampling units may bemuch more convenient; as an example, it is much easier to com-pile a list of school buildings than it is to compile a list of
all'the students attending classes at these school buildings.
Similarly, it is much simpler to compile a list of all house-hold addresses or locations in a county than it is to list allhousehold members in the county. If such units as school
buildings or households are used as an alternative to listing
all observational units, it is necessary then to have a ruleof association that identifies t.ach observational unmet with
exactly one sampling unit. For example, a nine-year-old may
be associated with the school at which he regularly attends
classes. Most individuals can be associated with the house-hold of which they are a member; some specific rules are needed
to establish what constitutes membership in a household. A
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few persons may be excluded from one or both of these two types
of frames because they do not go to school or do not belong

to any household.

In practice, further economies in listing may be achieved

by associating households with certain identifiable land areas

called area segments. The area segments may be associated with

a larger area such as a city or county. Schools may also be

associated with the city or county in which they are located.

Devices for constructing, sampling frames such as discussed
above allow samplers to select the sample observational units
by first selecting a sample of primary samning units whin-Tay
be cities or counties. Further D-rie listing then is required

only within the selected units. 2 each stage,of sample
selection, frames are constructed for the next stage of
sampling only within the selected units. Eventually observa-

tional units are listed at the final'stage of sampling but only

for a very small proportion of the total population when
compamd with a list of all the observational units in the

target population.

A basic issue in the planning- 'stages-of National Assess-

ment was the choice of sampling frame. Several options
considered included (1) a school frame, (2) a household frame,

(3) a mixed household and school frame, and (4) frames based on

other existing surveys.

All the listed options have some disadvantages. A
school frame= clearly cannot be used to identify the young adult

target populations. A certain proportion of 9' -s, 13's,.and

17's also may not be enrolled in school. Since most statei4ilave

laws requiring enrollment in school up to some minimum age, most

9-year-olds and 13-year-olds may be expected. to be in school.

A lower proportion of 17-year-olds may be expected to be

enrolled. Census estimates for the 1965 noninstitutional
population show 99.3 percent of persons 7 - 9 years of age

enrolled at the beginning of the school year (October)", 99.4
percent of persons 10 - 13 years of age, and '93.2 percent of

persons 14 - '17 years of age.1 Estimates of'percent of persons

16= 1/2 to 17 1/2 enrolled vary by the time of -this time of the

year. For planning purposes, it was assumed that 75 to 80

percent of 17-year-olds are enrolled in school.

1U.S. Bureau of Census, Pocket Data Book, USA, 1969, p. 153.



Since persons in all four age groups could be identifiedwith a household frame, this option was given consideration.It order to identify eligible respondents in each age group
using a household sample, a roster of household occupants byage must be obtained for each household in the sample. Thosepersons falling in the defined target age populations ara thenasked to participate in National Assessment. This process is
called household screening. Based on 1960 population estimatesby age group and assuming a total sample in each age group of
20,000 persons, it would be necessary to screen 8 out of every
10,000 households to obtain an adequate number of piling adults(26-35). In order to obtain the same number of 9-year-olds,
it would be necessary to screen 50 out of every 10,000 house-holds. A high proportion of the field survey costs associatedwith a household survey of this type are screening costs.

It was recognized that 9-, 13-, and 17-year-olds couldbe identified at much less cost using a school sampling frame.Certain other economies, such as group administration of
certain packages, could be employed with the school frame tofurther reduce costs.

.

A shortcoming of the school sampling frame was thepossible loss of a large portion of the sample due to lack of
cooperation from state or district school administration
officials. This factor was recognized 'DI, the NAEP planners andsurvey plans included allowances for special efforts to obtain
the necessary cooperation whenever at all possible.

The final choice of sampling frames for National Assess-ment involved the use of a school'frame for 9-, 13-, and
17-year-olds enrolled in school and a household frame for youngadults. No effort was planned to locate 9-, and 13-year-olds
not enrolled in school. Seventeen-year-olds not enrolled in
school were to be screened for and identified along with the
young adults using the household- frame, but the number of
households screened was to be limited to the number requiredfor the young adult sample.

In order to increase the number of out-of-school
17-year-olds identified in the household screening process,the definition of out-of-school 17-year-olds was expanded toinclude all persons 16 1/2 to 18 1/2 years old who were not
enrolled in school when they were 16 1/2 to 17 1/2 years old.This definition assumed that the performance of an individualon a set of exercises would not change over the period of ayear if that individual were not enrolled in school. Use ofthis definition was expected to double the number of out-of-
school 17-year-olds identified in the household screeningprocess.
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Since the total number of out-of-school 17-year-olds
identified in the household screening process would still be
much smaller than a proportional allocation would demand, other
methods of identifying such persons were considered. The use
of other national surveys, such as the Bureau of Census,
Current Population Survey (CPS), as a screening device was con-

sidered. Special procedures are required by the Bureau of
Census to obtain permission from individuals in the CPS sample
to permit the release of their names to an outside survey

organization. Due to the probably poor success of these
procedures, it was decided not to attempt the use of the CPS

survey as an additional frame.

In year 01 of National Assessment, no additional supple-
mental sampling frames for out-of-school 17-year-olds were used.

As a result, about 500 such individuals were contacted.in the
sample. Year 02 plans called for some developmental work to

develop and test alternative sampling- frames for out-of-school

17-year-olds. This work is discussed fully in Section 4.19.

4.10. Target Populations for the School Sample

As discussed in Section 4.9, the school sample is aimed_at
three of the four age levels: age 9, age 13, and age 17. No
other means of sampling is used for ages 9 and 13. Further
attempts to identify and sample 17-year-olds who are not
enrolled in school are made through the household sample which
is also used primarily for adults and through special supple-
mentary sampling frames. Both of these other sampling methods
for age 17 are discussed in Section 4.15 to 4.19.

The field operation for year 02 of National Assessment was
scheduled so that each of the age levels was assessed during -a

period of approximately two months with the assessment of age 13
beginning in October, age 9 in January, and age 17 in March.
Students in sample schools were ccasidered eligible to be
selected into the National Assessment sample if their birth-
dates fell within certain specified ranges. Thus birth date-
eligibility requirements were based on calendar years for
9- and 13-year-olds and a special year-long range not coinciding
with a calendar year for 17-year-olds. The same criterion for
eligible birth date range was used throughout the survey period.
Exhibit 4-3 shows the date of each survey and the eligible
birth dates. Exhibit 4-4 is calculated from Exhibit 4-3 and
shows.the extreme in the age ranges that could occur from
application of the particular eligibility criteria. An average

age for each age group is also shown. Based on these calcula-
tions, the average of 9-year-olds was 9 years and 7 months, the

average of 13-year-olds was 13 years and 4 1/2 months, and the
average age of 17-year-olds was 17 and 0 months.
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Age Group

9
13
17

Age Group

Exhibit 4-3

Specific Definitions for Year 02
School Sample Target Populations

Survey Period

1/4/71 to 2/26/71
10/12/70 to 12/11/70
3/8/71 to 4/30/71

Exhibit 4-4

Eligible Birth Date

Calendar year 1961
Calendar year 1957
10/1/53 to 9/30/54

Range of Eligible Ages Based on The
Survey Period and Eligibility Rules

Possible Range* Average Age**

9 9 years to 10 years,
2 months

9 years,
7 months

13 12 years, 9 1/2 months 13 years,
to 13 years, 11 1/2
months

4 1/2 months

17 16 years, 5 1/2 months
to 17 years, 7 months

17 years

4.11. Overall Sample Size

Planned sample sizes for each National Assessment package
were determined according to guidelines discussed in section
4.8. The actual numbers also were ultimately determined by
considering the number-of primary sampling units and the planned

.sample size within each primary sampling unit. A sample size
of 2,160 was planned for each individually administered package.
The precision of estimates based on group administered packages
was expected to suffer from a higher design effect due to more
clustering of samples with this method of administration;
therefore, a sample size of 2,592 per package was planned for
the group administered packages. Exhibit 4-5 summarizes total
sample sizes planned by age group, by package, and-by package

. types. The total planned sample size for 9-year-olds was
29,808; for 13-year-olds, 38,016; and for 17-year-olds, 30,240.
The total planned sample size for the school sample for all
three age groups was 98,064. Exhibit 4-6 summerizes the average
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sample sizes by age group and by package types obtained in
year 02.

Exhibit 4-5

Planned Sizes by Age Groups
in Year 02 of National Assessment

Age Group
9-year-olds 13-year-olds 17-year-olds

3 2 2

2,160 2,160 2,160

6,480 4,32.0 4,320

13 10

2,592 2,592 2,592

23,328 33,696 25,920

29,808 38,016 30,240

Number of individually
administered packages

Sample size for each
package

Total sample for
individually adminis-
tered packages

Number of group
administered
packages

Sample size for each
package

Total sample for
group administered
packages

Total planned
sample

4.12 Sample Sizes Within a Primary Sampling Unit

On a per package basis, sample sizes of 20 per package for
individually administered packages and 24 per package for group
administered packages were planned for each regular two-week
primary sampling unit (PSU). Eadh group administered package
was to be administered to two group sessions of 12 students
each. This general plan is illustrated in Exhibit 4-7. The
total planned sample in a regular PSU was 276 for 9-year-olds,
352 for 13-year-olds and 280 for 17-year-olds. The sample for
each age varied according to the number and type of packages.
The total for all age groups was 908.
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Exhibit 4-6

Average Size Per Package by Age Groups
In Year 02 of National Assessment

Numbers of indivivally
administered packages

Average sample size
per package.

Total sample for
individually adminis-
tered packages

Number nf'group
administered
packages

Average sample size
per package

Total sample for
group administered'
packages

Average sample size
per,package

Tbtal sample for
group administered
packages

Total sample size

Age Group
9-year-olds 13-year-olds 17-year-olds

3 2 2

2203 2199 - 2135

6609 4398 4270

9 13 10

2579 2552 2366

23211 33186 23660

2579 2552 2366

23211 33186 23660

29820 37584 27930

In a few primary sampling units, designated as one-week
primary sampling units, sample sizes of 10 per individually
administered package.and 12 per group administered packages
were planned. The details of this plan are not tabled, but the
bottom line of Exhibit 4-7 shows the total planned samples by
age group for a primary sampling unit.

In terms of the field procedures required to complete
assessment in a single PSU for a single age group, the two-week
PSU's were scheduled for a two-week visit by a specially trained'
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National Assessment District Supervisor. DUring these two weeks,
the District Supervisor assisted by two or three locally hired
exercise administrators, completed the selection of the sample
students and conducted all the necessary individual and group
package administration sessions. The one-week PSUs were
handled in a similar manner but only one week was allowed for
completing assessment.

Exhibit 4-7

Planned Sample Size by Age Group
For One Primary Sampling Unit

Number of individually
administered- packages

Sample sizs for each
package

Total sample for indi-
vidually administered
packages

Number of group admin-
istered packages

Sample size for each
package

Total sample'for group
administered packages

Total planned sample
for one Regular or
two-week PSU

Total planned sample
size for one-week
PSU

Age Group
9-year-olds .137year-olds 17-year-olds

3 2

20 20' 20

'60 40 40

9 13 10

f,-, 24 24 24

216 312 240

276 352 280

138 176 140



4.13. General Structure of the Multi-Stage
Sample Design

One term that can be used to describe National Assessmentsampling is the term multi-stage. This term means that the
sample was selected in stage. The advantages of multi-stage
designs with respect to sampling frame development were pointedout in Section 4.9. Multi-stage designs can also be used to
concentrate or cluster the sample and thus reduce field costs.In order to discuss multi-stage designs, it is necessary to
speak about several types of sampling units; namely, primary
or first-stage sampling units. Secondary or second-stage
sampling units, third-stage sampling units, and so on.

Four stages of sampling may be identified in the
National Assessment school sample design. The primary sampling
units were geographic land areas Consisting of one or more whole
counties., The sample selected consisted of-116 primary
sampling selected with probabilities proportional to an estimate
of size. The estimated size measure was the number of 13-year-

'olds in each primary sampling unit. The principle of selecting
sampling units with probabilities proportional to their size ortheir estimated sizes was used at all stages of sampling.

The same primary sampling units were used for all three
target age group samples. Secondary sampling,units or second-
stage units were formed within primary sampling units by
grouping schools by zip code areas. In most cases several zip
code areas were used to form one secondary sampling unit;
Secondary sampling units of this type were employed only in thehighly populated primary sampling units; in very small primary
sampling units, this stage of sampling was not necessary. It
was hoped that this type of clustering, produced by forriling
secondary sampling units within the large PSUs would simplify
field procedures and ease the inconveniences to the local school
systems by reducing the number of different administrative unitsinvolved. Secondary sampling units were also used as means of
insuring that some relatively high socio-economic areas and
some relatively low socio-economic areas were included in the
sample from each primary sampling unit. .In most cases, two
secondary sampling units were selected per primary sampling unit.Procedures for selecting secondary sampling units did notguarantee that the same secondary sampling units would be usedfor all three levels.

The third-stage sampling units were schools. A prob-
ability sample of schools was selected independly for each age
group from the schools in the secondary sampling unit selected
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for the age group. The number of schools to be selected in
each second stage sampling unit was not, fixed, but was deter-

mined by the approximate number of students in the eligible
age level attending each school. In other words, if the
schools had very low enrollment more schools were required in
the sample in order to obtain the prescribed number of students
for participation in National Assessment. A general guideline
imposed on the sample design at this point was that at least
two schools be selected from each secondary sampling unit so
that no single school would be required to supply a large
proportion of the respondents within the PSU.

The final stage of sampling was the selection of a
probability sample of students from the eligible age group at

each sample school. The fourth stage units were then the
students who were eligible to participate by the birth date

rules. As students were selected it was also necessary to

-assign a specific package to each student.- Special procedures
were developed for selecting sample students and assigning
packages which allowed some packages to be administered in .

group sessions of 12 students per session-and other packages
to be administered on an individual basis.' These procedures
also insured that the students participating in any particular
package were a probability subsample of all the students
participating in National Assessment.

4.14. Special Requirement Imposed on the
School Sample Design

One change that occurred between year 01 and year 02 of

National Assessment was the addition of the requirement that
all states be included in the sample. This requirement did not
in any way imply that the sample in each state should be ade-
quate for reliable state estimates.

This requirement meant that if at least one two-week
primary sampling unit was selected from each state, certain
states with low total populations would have a larger proportion
of the total sample, thus would -be prescribed by allocation
proportional to population. Sampling schemes that deviate
greatly from a proportional allocation will generally produce
estimates for the total population` with a lowered precision per
dollar. The use of one-week PSUs in these small states helped
to alleviate the problem of disproportionate allocation.

4.15 Target Populations for the
Household Sample

As discussed in section 4.9, the household sample was
aimed at two of the four age groups: 17-year-olds not enrolled
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in school and young adults 26 to 35 years of age. No other
means of sampling was used for the young adult population.
Approximately 90 to 91 percent-of the 17-year population were
enrolled in elementary and secondary schools. These eligibles
were identified and assessed through the school sample. The
household sample and the supplementary frames were used to
sample the remaining 17-year-olds who were not enrolled in
school.

The field operation for year 02 of National Assessment
was scheduled so that the young adults and out-of-school.
17-year-olds were assessed during a period of approximately
five months beginning in March, 1971 and ending in July, 1971.The majority of eligibles sampled through the household"survey
were assessed during April, May, June and July. Most of the
out-of-school 17-year-olds sampled through special frames were-
assessed during June and July. Sample persons were considered
eligible if their- birth dates fell within certain specified
ranges. In addition to young adults and out-of-school 17-year-
olds, an additional age group was assessed. This group was
defined as 18-year-olds who were not enrolled in school whenthey were 17-year-olds. While this group was not part of thepopulation of 17-year-olds, it was assumed that they would
perform essentially the same way on National Asses'sment
exercises as the out-of-school 17-year olds. Exhibit 4-8
shows the survey period and the eligible birth dates for thetarget populations. The survey period coincides approximatelywith the survey period for the in-school 17-year-old assessmentExhibit 4-3. The eligible birth dates for out-of-school
17-year-olds (Group A) are identical with the eligible datesfor 17-year-olds assessed in the school sample. The eligible
birth dates for 18-year-olds (Group B) are exactly one year
earlier than for 17-year-olds. Exhibit 4-9 is calculated fromthe Exhibit 4-8 information and shows the extremes in actual
ages which could occur using the eligibility criteria. An
average age for each age group is also shown. The average agefor young adults was 31 years, 4 1/2 months, based on these
calculations. For the 17- and 18-year-olds, the average ages
were 17 years, 2 1/2 months and 18 years, 2 1/2 months, respec-tively. However, both the 17- and the 18-year-olds include onlyindividuals who were not enrolled in school when they were
approximately 17 years of age (see footnotes to Table 4-9).

4.16. Overall Sample Size

Planned sample sizes for the year 02 National Assessment
household survey are'shown in Table 4-10. The planned sample
size for each package is smaller than 2,000 to 2,500 determined
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in early project planning and discussed earlier in Secion 4.8.
The reasons for the smaller planned sample size necessitate
reference to two previous surveys - the year 01 National
Assessment household survey and the subsequent quality check
survey. The year 01 household survey results did not approach
the completeness or quality of the year 01 in-school assessment.
In summary, a household screening rate of 77% and an individual
completiOn rate of-57% were achieved. Thus, the overall rate
was approximately 44%. The quality check survey results
indicated that more experienced interviewers, experienced con-
stant supervision and monetary incentives to respondents could
raise the overall completion rate for young adults to over
70%(91-1/2 percent household screening completion and, with the
incentives, 80 percent.completion rate for eligibles in screened
households). To test these results, the year 02 planned sample
sizes were set at approximately one-half those which might be
regarded as full-scale operational sample sizes for National
Assessment. The household sample was limited to =the number of
households required to produce approximately,L400 responses for
each of the six young adult packages. Out-Offchool 17-year-
olds were screened and assessed using the hotOehold frame, but
the bulk of the out-of-school 17-year-old resi5ondent.S- were

assessed from supplemental list frame surveys. PThree supple-
mental frames were sampled in year 02 of National Assessment.
About two-thirds of the sampling was from lists of high school
dropouts provided by a sample of schools. Enrollees at Job
Corps and Neighborhood Youth Corps sites were sampled also;
these made up approximately one-third of the supplemental list
sampling for out-of-school 17-year-olds.

All packages were administered individually to young adult
and out-of-school 17-year-old respondents in the household
survey. In addition, each respondent was given the option of
completing one, two, three or four assessment packages. It was
decided to offer an incentive of $5.00 per package to the
respondents agreeing to complete two or more packages, based
upon the results of the year 01 household survey quality check.

For the supplemental frame surveys, all packages were
administered individually to 17-year-old respondents from the
school dropout list sample. These respondents were also given
the option of completing up to four assessment packages per
respondent with the same monetary incentives offered household
survey respondents. Some of the packages were administered to

groups of eligibles from the Job Corps and Neighborhoold Youth
Corps samples. Exhibit 4-11 shows the planned sample sizes
for group and individual packages in all three of the supple-

mental frame surveys.
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Exhibit 4f.,8

Specific Definitions for Year 02
Household Sample Target Populations

Age Group Survey Period Eligible Birth Datei

Young Adults 3/1/71 to 7/31/71. 4/1/35 to 3/31/45
26 to 35

17 Year Olds
Group Al 3/1/71 to 7/31/71 10/1/53 to 9/30/54
Group B2 3/1/71 to 7/31/71 10/1/52 to 9/30/53

1Not enrolled in school 1/1/71 to 1/31/71

2
Not enrolled in school 3/1/70 to 3/31/70

Exhibit 4-9

Range of Eligible Ages Based on Survey
Period-and Elibibility Rules

Age Group Possible Range

Young Adults 25 years, 11 months
26 to 35 to

36 years, 4 months

17 Year Olds
Group Al

Group B2

16 years, 7 months
to

17 years, 10 months

17 years, 7 months
to

18 years, 10 months

Average Age

31 years, 1 1/2
months

17 years, 2 1/2
months

18 years, 2 1/2
months

1
Not enrolled in school when 16 years, 3 months to 17 years,
4 months of age.

2
Not enrolled in school when 16 years, 5 months to 17 years,
6 months of age.
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Exhibit 4-10

Sample Sizes for Year 02 National
Assessment Household Survey, by Age Groups

Estimated Number of: Young Adults
Age Group

Out-of-School 17's

Households 6,925 6,925

Eligibles 2,547 76

Respondents 1,783 53

Completed packages 6,240 185

Number of packages 6 12

Planned Sample Size
for each package 1,040 15.4

Altered Average
Sample Size per
Package 1,244 27

Each of the respondents in the Neighborhood Youth Corps
and Job.Corps.samples were asked to complete two packages each -

twowo group packages or the two individually administered
packages. An incentive of $10.00 per respondent was offered.

4.17. Sample Size with a Primary Sampling Unit

On a per-package basis, each young adult package was
expected to be administered approximately 20 times in each
primary sampling unit (PSU) in the household survey. It should be
noted that the planned sample sizes per PSU are averages for
the household sample rather than fixed numbers, as in the school
sample. Exhibit 4-12 illustrates the average number of house- _

holds, eligibles, respondents and completed packages for the
year 02 household survey.

Within each PSU, a National Assessment Field Supervisor
visited the PSU initially to list several sample segments and
interview potential field interviewers. The Field Supervisor
made additional periodic visits to list additional segments,
assist the field interviewers with probJems, conduct quality
check work and give further training to the field interviewers.
There were a total of 52 PSUs in the year 02 household sample.
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Exhibit 4-11

Planned Sample Sizes for Year 02 National Assesment
of Out-of-School 17-Year-Olds from Supplemental Frames

Number of individually
administered pack,.ges

Sample size for each

Supplemental Frames

Sdhool Job Neighborhood
Dropout Corps Youth Corps
Lists Sites Sites

12 2 2

package 102 20 20

Total sample size for
individually adminis-
tered packages 1,225 40 40

Number of group adminis-
tered packages . 10 10

Sample size for each
package 24 24

Total sample size for
group administered
packages 240 240

Total planned sample size:

Completed packages 1,225 280 280
Number of respondents 350 140 140

4
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Exhibit 4-12

Planned Average Sample Size by Age Group for One Primary
Sampling Unit Year 02 National Assessment Household Survey

Age Group
Estimated Number of: Young Adults Out-of-School 17's

Households 133 133

Eligibles 49.0 1.5

Respondents 34.3 1.0

Completed Packages 120 3.6

Number of Packages 6 12

Sample Size for each
package 20 .30

Each PSU contained ten sample segments of approximately 13
occupied housing units each.

The supplemental frame samples were specially designed to
survey out-of-school 17- year -olds only. The year 02 National
Assessment school sample,wes subsampled as one of the supple-
mental samples. ,Lists of Job Corps sites and Neighborhood
Youth Corps sites were also sampled as supplemental frames. The
selection of samples from these supplemental frames is also
discussed in later chapters. Exhibit 4-13 shows planned
sampled sizes per PSU for the supplemental frames used in the
year 02 National Assessment.

4.18. Structure of the Household Sample Design

The National Assessment household sample was designed as
a multistage sample. The advantages of multistage designs were
dil.cussed in section 4.9.

The primary Sampling units were geographic land areas
consisting of one or more counties. The sample consistedof
.52 PSUs selected with probabilities proportional to a measure
of size. The size measures used were in the 1970 census pre-
liminary county populations.

44



The secondary sampling units were land area segments
or clusters of housing units within the primary sampling units.
The area segments were defined to contain an average of approxi-
mately.13.3 occupied housing units and 4.9 eligible young
adults. The secondary sampling units wi'-hin each PSU were
stratified into five socio-economic status substrata and two
sampling units were selected with equal probabilities from each
substratum.

The third-stage sampling units were the occupied housing
units within the secondary sampling units and the fourth-stage
sampling units were eligible young adults and out-of-school
17-year-olds within the occupied housing units. There was no
.subsampling within the secondary units; that is, all eligibles
in all occupied housing units of the secondary sampling units
were designated as "in the sample."

4.19. Structure of the Supplemental,
Frame Sample Designs

Multistage sampling designs were also used to select the
samples of out-of-school 17-year-olds from supplemental frames.

As mentioned in section 4.17; a subsample of sample
P.SUs and sample schools selected for the year 02 school sample
were used as the basic sample for the school dropout sample.
Thus, the primary sampling units,secondary sampling units,
and-third-stage sampling units useu for tne school dropout
sample were those discussed in section 3 of this report.
One-half of the year 02 PSUs and one-half of the schools in the
sample for the 17-year-old in-school assessment in those PSUs
were selected for the school dropout' sample. The fourth stage
sampling units were high school dropouts on lists furnished by
the sample schools. The lists of dropouts contained some
individuals :not meeting the National Assessment eligibility
criteria shown in Exhibit 4-8.

Two-stage sample designs were used for the Job Corps and
Neighborhood Youth Corps supplemental frame samples, which were
selected independently. The first-stage sampling units in both
cases were Job Corps sites and Neighborhood Youth Corps Centers,
identified on lists obtained from U.S. Department of Labor.
Primary samples consisting of five Job Corps sites and five.
Neighborhood Youth Corps centers were selected using probabili-
ties proportional to an estimated size measure. The measures
of size used were the site and center capacities, in terms of
number of enrollees.
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The second-stage sampling, units were enrollees at the
Job Corps and Neighborhood Youth Corps PSUs whowere eligible
fcr National Assessment. Eligibles were identified from
records available at the PSUs. Equal-sized samples of eligibles
from eachjsite were selected from these lists of eligibles with
equal probabilities.

4.20. Special Requirements Imposed on the
Household Sample Design

As mentioned in section 4.16, the vear,02 National
Assessment household sample size was approximately one -half what
would be considered the full -scale National Assessment sample
size. Problems occurred in the year 01 household survey which
led to a decision to use a smaller sample in year 02 to test
whether modifications in the'field procedures would lead to
more acceptable results. It was expected that the year 03
household sample would be expanded to the operational level of
2,000 to 2,500 responses for each young adult package, assuming
that the response rates using the modified field procedures
were acceptable. Thus, for reasons of economy, the primary
sample used in year 02 was required to be designed as an
expandable sample. That is, a larger primary sample might be
required for the year 02 household sample and it would be more
efficient, cost-w:Lse, to have the larger year 03 primary sample
of PSUs include the 52 PSUs selected for the year 02 primary
sample. This requirement was met by selecting 208 PSUs with
probabilities proportional to size and subsequently selecting
52 of the 208 PSUs with equal probabilities for the year 02
household survey primary sample. Additional PSUs could be
selected from the 156 remaining PSUs for use in year 03 and the
overall probabilities of selection for PSUs in the expanded
sample would still be proportional to size.

Future plans included the possibility that the same
primary sample might be used for several years. Thus, PSUs
were required to contain sufficient respondents for several
years of household assessment without assessing any respondents
more than once. This requirement was met at the time the
sampling frame was constructed by requiring that each PSU in'
the frame must include at least 20,000 population in 1970.
Thus, counties with 1970 populations less than this minimum
were combined with other counties prior to the primary sample
selection. Another reason for establishing a minimum size for
PSUs was the policy of oversampling the low-SES portion of the
population. Since the oversampling was to be effected within
sample PSUs for certain size of community strata, it was essen-
tial that all PSUs contain a large enough population to make
oversampling feasible.
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Unlike the National Assessment school sample, there was
no requirement that all states and District of Columbia be
included in the primary sample for the household survey. Conse-
quently, no such restriction was imposed on the sample design.

Exhibit 4-13

Planned Sample Size for One Primary Sampling
Unit for Year 02 National Assessment of Out -of- School

17-Year-Olds from Supplemental Frames

Number of Individually

Supplemental Frames

School
Dropout
Lists

Job
Corps
Sites

Neighborhood
Youth Corps

Site

administered packages 12 2 2

Sample size for each
package 1.76 4 4

Total sample size for
individually adminis-
tered packages 21.1 8 8

Number of group adminis-
tered packages (per PSU) - 41 41

Sample size for each
package - 12 12

Total.sample size for
group administered
packages 48 48

Total planned sample for
one PSU:

Completed packages 21.1 56 56
Number of respondents 6.0 28 28

leach of the ten group administered packages was assigned to two
of the five Job Corps PSUs and to two of the five Neighborhood
Youth Corps PSUs.



CHAPTER 5

ADMINISTERING THE ASSESSMENT

In this chapter, we discuss the procedures involved in the
actual collecting of the data which, when processed, tell us
what knowledges, understandings, skills, and attitudes various
National Assessment groupsl have attained in the 10 assessed
subject areas.2

Most individuals wno participate in the National Assessment
project are enrolled in school at the time. This "in-school"
sample includes all 9-year-olds, all 13-year-olds, and most
17-year-olds.3

In addition to ,assessing children and teen-agers enrolled
in school, we assess two groups of individuals who are not
enrolled in school. This "out-of-school" assessment includes:
(1) adults aged 26-35 and (2) those 17-year-olds who have
-either dropped out of secondary school or who have completed
secondary school at an early age and may or may not be enrolled
in college or its equivalent.4 The adult assessment provides
information about the current knowledges, understandings, skills,
and attitudes in the 10 assessment subject areas possessed by.
individuals most of whom have been away from formal education for
a number of years. The out-of-school 17-year-olds are included
in the assessment to make the results for 17-year-olds-more-
representative of all 17-year-olds.

Since the details of the in-school assessment and the out-
of-school assessment differ considerably, they are discussed in
separate sections. The discussion is oriented to the year 02
assessment of Reading and Literature, but many of the procedures
can be generalized to other assessment years.

1See chapter 3 for definitions of the National Assessment groups.

2See chapter 1 for a listing of the 10 subject areas.

3See chapter 3 for definitions of these age levels.

4 See chapter 3 for a definition of the adult and the out-of-
school 17-year-old populations.
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The In-School Assessment

The National Assessment staff working on the in-school
assessment was concerned with two major activities--placing the
selected National Assessment exercises into administrative
units called packages, or booklets, and administering the
packages to 9-, 13-, and 17-year-old students in accordance
with the in-school sampling plan (see chapter 4). The actual
compilation of packages was done by the Research Triangle
Institute. (RTI) of Raleigh, North Carolina; the printing of the
packages was done by the Measurement Research Center (MRC) of
Iowa City, Iowa; and the- field administration was conducted by
RTI with a subcontract to MRC for the Central and Western
regions. The National Assessment staff performe&planning,
coordinating, and monitoring functions for all administration
processes.

At each age level, the selected exercises were packaged
into 35 minute units. Most packages were designed to be
administered to students in groups of 12. Some packages, how
ever, were designed to be administered to individual students in
an interview situation. For age 9, there were nine group-
administered packages and three individual-administeredpackages;
for age 13, there were 13 group packages and two individual
packages; and for age 17, there were 10 group packages and two
individual packages. The National Assessment packages were
constructed according to these criteria:

1. Each package contained exercises from both Reading
and Literature.

2. Each package contained exercises from the three
levels of difficulty (easy, medium, and hard) and
began with an "easy" exercise.

3. Some exercises could not appear in the same
package due to similarity, keying, etc.

4. Exercises could not appear in the same package if
they used the same, or similar, stimulus materials.

For each group package, a tape recording was produced. The
tape first gave all introductory statements. Sample exercises
were on the tape as well as printed in the booklet. For Litera-
ture, all exercise directions, written stimulus materials,
exercise stems, and exercise foils were both on the tape and in
the printed booklet. For Reading exercises which were dependent
upon reading ability, only the exercise directions were on the
tape. The tape assured uniformity of administration by different
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exercise administrators and by the same exercise administrator
from one administration to another. The tape also helped to
prevent exercises for subject areas other than Reading from
measuring reading ability instead of the subject area in
question (e.g., Literature for year 02). The tape was paced to
allow the proper amount of response time for each exercise.
Students marked their answers directly into the packages.

In individual packages, directions were given by the inter-
viewer to the student being interviewed. Poems or stories
used as Literature stimuli were read to the student from a tape
recording to assure uniformity in the stimulus materials. In
most cases the interviewer wrote the student's oral remarks in
the packages; however, the packages were handed to the students
for certain exercises. The student responded directly into a
tape recorder for one Literature exercise.

Thirty-five minutes of-exercise-time-per-package-allowed-
the field staff, to work generally within class periods of
schools and to avoid using students for more than approximately
50 minutes. Introductory statements, completion of personal
data questions, tape time not associated with exercises (in
group packages) and miscellaneous administrative time generally
required about 15 minutes per package administration.

Before the packages could be administered in selected
schools, cooperation had to be obtained from school personnel
and operational procedures had to be established between them
and the National Assessment staff. Chief state school officers
were informed that identification of all schools selected for
the assessment within their respective states would be available
upon request. Many states requested this information, and some
then contacted superintendents to tell them schools from their
districts had been selected for participation-in the project.
The first contact by National Assessment was a letter in late
July, 1970, from the Staff Director. In addition to being
notified of the selection of 'his schools in the sample, the
superintendent or private school official was told he would
receive descriptive materials from RTI or MRC, depending upon
the geographical region. These materials informed the super-
intendent of the identity of all his schools selected for the
year's assessment, gave the dates for all contact with him, his
principals and other school personnel, described National
Assessment, and informed him that a member of the field staff
would telephone to arrange a meeting with him and the principals
of schools selected for 9- and 13-year-old assessments. A
proposed date for the meeting was included in the letter.
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The Research Triangle Institute and the Measurement
Research Center employed four Regional Supervisors (one for
each of the geographical regions) and 29 District Supervisors.
The District Supervisors were responsible for arranging themeetings with superintendents and principals, setting assessment
dates, and conducting the actual assessment.

During late August, each District Supervisor called the
superintendents in his district to answer questions
about the project, confirm dates.about selected schools, and
arrange the meeting for the proposed date, or another mutually
convenient date, in September or October. At the meeting the
District Supervisor explained the purpose of National Assessment,
described operational procedures for completion of the assess-
ment, and determined weeks suitable for assessment in the area.In most areas, several school districts were to be involved
so the District Supervisor suggested assessment weeks to be
agreed upon by school personnel at the various meetings.
Assessment of 13-year-olds was arranged for October, November,
and December, 1970, and 9-year-old assessment was arranged for
January and February, 1971.

Each principal appointed a coordinator, a staff member who
had a flexible schedule, to prepare for the assessment. Prior
to assessment week the coordinator arranged to have a Student
Listing Form completed for each student born during the calendar
year defining National Assessment eligibility (see chapter 3 for
the'definition of age levels). The District Supervisor used
these cards to randomly determine the students to be assessed
in the school (see chapter 4) and to obtain the birthdate, sex,
grade, and color for each. When the District Supervisor
arrived during assessment week the coordinator also arranged for
space to conduct the group and individual administrations andworked with the District Supervisor to arrange a mutually con-
venient schedule in the school and to insure that studentsarrived on time for their scheduled administrations.

. For 17-year-old assessment, the introductory meetings were
held concurrent with the assessment of 9-year-olds, and the
assessment was conducted during March and April, 1971.

After the sample was selected in a school, package admin-
istration was completed by the District Supervisor or by an
Exercise Administrator who was hired locally and trained by theDistrict Supervisor to professionally administer National
Assessment packages. Exercise Administrators had various back-grounds including teaching, substitute teaching and survey
research. Assessment time varied in schools depending upon thenumber of packages assigned, but it rarely lasted more than2h to 3 days.
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As packages were administered, the District Supervisor
checked all data coded on the package from Student Listing
Forms for accuracy. When the District Supervisor completed
assessment in a school, he instructed the coordinator to save
these forms for six months in case they were needed for data
verification. Since names were not associated with National
Assessment packages, these cards which had been matched with a
package by ID number were the only means of verifying lost or
questionable data. After six months the cards were destroyed
to assure the anonymity of students who participated in the
assessment.

The District Supervisor mailed the packages to the scoring
contractor where a quality check was performed to minimize
errors in the data. Each entry from the Student Listing Form
was both coded in arabic numerals and gridded for optical
scanning. The codes and grids were checked against each other,
and both were checked against acceptable ranges for the various
entries. Errors which could not be reconciled by central staff
were sent back to the District Supervisor to be checked against
the Student Listing Forms.

Other quality checks included a small sample of schools
from which information from the Student Listing Forms was
obtained by central staff to be checked against packages
returned from the field. This was to check the accuracy of
transferring information recorded by the schools. Also, the
central staff member discussed overall assessment procedures
with the principal and coordinator in this sample to discover
problems with field procedures and implementation. Each school
which participated in the assessment received a thank-you letter
and a questionnaire concerning contact procedures, preparation
for assessment, assessment exercises, personal data questions,
and the involvement during assessment week. The information
was analyzed to discover problems in the field procedures which
equired modification for future assessments.

Out-of-School Assessment

The National Assessment staff working on the out-of-school
assessment was concerned with placing the selected exercises
into packages and administering the packages to the adults and
out-of-school 17-year-olds in accordance with the out-of-
school sampling plan (see chapter 4).4 The actual compilation
and printing of the packages was done by the same contractors
who performed these functions for the in-school assessment- -
Research Triangle Institute (RTI) and Measurement Research
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Center (MRC), respectively. The field administration of the
packages to the individuals in the out-of-school sample was
handled exclusively by RTI and occured from March to August,
1971. As with the in--school assessment, the National Assessment
staff performed planning, coordinating, and monitoring functions
for all administration processes. Packages for the out-of-
school assessment were constructed according to the same
criteria as the in-school packages. In fact, the packages used
in assessing the out-of-school 17-year-olds were the same as
those used in assessing the in-school 17-year-olds.

Obtaining out-of-school individuals within the appropriate
age ranges was more difficult than obtaining in-school students.
The Field Supervisors personally identified and inspected the
area segments to be sampled and,compiled a list of all the
sample housing units that fell within the area segment
boundaries.

The Field Interviewers canvassed the sample housing units
for eligible respondents in the two out-of-school age
categories. They filled out a screening questionnaire on which
they listed all household members and their exact birthdates.
In this way, the screening process had the appearance of a
simple survey. The interview was terminated if the screening
questionnaire listed no eligible household members. Using a
callback procedure for households where no one was at home, the
Field Interviewers completed screening questionnaires on over
99% of the sample housing units.

The. Field Interviewers then solicited cooperation in taking
the assessment from those individuals-yhoyere deemed eligible
on the basis of the screening questionnaires. The eligible
individuals were offered a monetary incentive to complete more
than one package: $10.00 for two packages, $15.00 for three
packages, and $20.00 for a maximum of four packages completed.
No monetary. compensation was made for completing only one
paCkage.- The four packages given to an adult or out-of-school
17-year-old were selected such that all packages within each
age level were administered to approximately the same number of
individuals and such that each package was administered in each
ordinal position (first, second, third, or fourth). about the
same number of times. Field interviewers were equipped with
various National Assessment handouts in case a respondent.
wanted additional information about the project. If a coopera-
ting eligible individual could not begin taking the assessment
immediately, the Field Interviewer made an appointment to come
back at-a later time. The eligible individuals who refused to
respond were noted by the Field Interviewer, and these cases
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were reviewed by the Field Supervisor. In as many cases as
possible, the Field Supervisor contacted those who refused in
an attempt to convert the refusal to a participating respondent.
This procedure produced successful results in many instances.

Although the out-of-school assessment is always a one-to-
one situation (interviewer and respondent), the administration
of the packages is kept comparable to the in-school mode of
administration. The tape was not paced, however. The inter-
viewer started and stopped the tape as necessary to allow the
respondent a reasonable length of time to respond.

For the year 02 assessment of Reading and Literature, 75%
of the eligible adults.and 97% of the out-of-school 17-year-
olds contacted consented to take at least one package. The
average number of packages taken per respondents was 3.9.

The Field Supervisors were responsible for frequent contact
with the Field Interviewers, both by personal visit and phone
contact, to maintain a high degree of field quality and
proficiency. The Field Supervisors revisited a sample of the
housing units to validate the interviewers' work. RTI also
used a mail-validation procedure to further safeguard field
quality. Completed packages and screening forms were subject
to quality checks upon being received at RTI, where field
errors were recorded and brought to the attention of the field
staff.
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CHAPTER 6

SCORING OF EXERCISES

Each National Assessment exercise is scored in one of
three ways: by a subject matter specialist (Professional scoring)
.by a well trained scorer (Semi-Professional) or by a machine.

Professional scoring is used for those items that demand
difficult analyses, informed value decisions, or expertise in
a particular subject area. Primarily, Professional scoring is
necessary for the evaluation of essays, the subjective analysis
of written material, or the evaluation of performance exercises-
-that is, exercises which require the respondent to perform in
some prescribed manner best judged by an expert.

Exercises that are professionally scored may or may not
require that the staff of subject area specialists be repre-
sentative of various geographic regions and/or other
considerations, but when geographic diversity is desirable, then
Professional scoring is normally conducted in a work seminar at.
a central location. If, however, the only requirement is sub-
ject area expertise, then the staff is assembled from one
locale and remain there for the scoring of exercises.

The semi-professional scoring is used for the scoring of
items that contain short answers (such as one-word or title
responses), brief essay responses, and listings or other
comparable answers that are not as difficult or complex as those
requiring professional scoring. There may also be a number of
exercises that can be scored on a right-wrong basis depending
upon the content of the response. In these instances the staff
requirements are somewhat less than those required for
professional scoring but follow the same pattern.

The third type of scoring, machine scoring, takes advantage
of optical scanning devices that automatically score multiple -
choice responses without the need fur any individuals. This
method provides a fast economical and practical way to get
results into the computer system for analysis. Ultimately, all
scores even the professional and semi-professional results are
translated into terms that can be optically scanned by machine
and fed irto the computer system for faster analysis.

The educational requirements and experience for the
professional and semi-professional staff are somewhat similar,
but dovary in the degree of formal training and experience
that are brought to the project:
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Professional scoring staff requirements.

1. Professional 3corers hold an advanced degree
in the subject area under consideration. They
either have a Ph.D. or are engaged in a Ph.D.
program.

2. Professional scorers have actual experience in
their major field and are able to bring to the
prOgram the results of this experienbe. If at
all possible, this includes actual experience
with the age groups under consideration in the
National Assessment program.

3. All Professional scorers are approved by the
National Assessment staff before they are
included in the project.

Semi-professional scoring staff requirements.

1. Semi-professional scorers have a degree in the
Subject area field in which they are working.

2. Semi-professional scores have some actual
experience in the field in their subject area
and are able to bring the results of this
experience to the project.

3. All semi-professional scorers meet the require-
ments of the specifications set forth by the
National Assessment staff, and are approved by
National Assessment before they are included in
the scoring program.

Once a staff whether Professional or Semi-Professional,
has been assembled for the scoring of the exercises for tne
National Assessment program, a formal training program is
conducted to acquaint the staff with the requirements of the
project. This formal training program consists of three
basic steps which are necessary for the prk..per scoring. These
steps are as follows: (1) development of standards and guides
for scoring, (2) the use of "live data" to verify the standards
and guides and to provide actual scoring experience, (3) the
resolution of discrepancies. The first step--the development
of standard and guides--involves establishing the scoring
criteria that are used and determining the type of information
that is necessary for further reporting. These, then, act
as the guides used by the scoring staff in the final analysis
of the responses given by the participants.
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re.

The second step in the process, the use of live data, is
the actual training of the staff in scoring techniques. During
this phase, the scorers work with actual tryout data from the
field, and the results of their initial scorings are checked
carefully to determine that scorers are, in fact, correctly
utilizing the standards set forth forthe exercises. In
addition, it gives the scoring staff the opportunity to adjust
or modify the standards and guides wherever necessary, based on
the results of their initial scoring of the live data.

The third and final step, the resolution of discrepancies,
may take one of two forms. In the case of professional scoring,
if the requirements for the subject area state that more than
one reading or scoring of a given exercise is needed, then
the resolution will be based on a second reading of the exercise
and/or the comparative reading of a referee.

The second form is that of a quality check, which is a
normal, ongoing procedure regardless of whether or not the
exercises are professionally scored or semi-professionally
scored. This consists of a check of the work of each'of the
scorers on a periodic basis to determine that there are no
discrepancies and that they are, in fact, scoring the exercises
according to the standards and guides that have been set
forth. If any cases of discrepancy are noted, these can be
corrected and the scoring adjusted so that the standards and
guides are being followed as stated.

The final aspect of the scoring of the exercises before
their inclusion in the analysis program is the scoring done by
the optical scanning deviCes. The flexibility of the device
allows for a complete range of consistency checks on the
scoring as well as range checks on the numerical values
assigned to the various parts of the exercises. This means
there is an automatic screening or checking of each response
and any exercise that has a response falling outside the
ranges allowable, or that does n -it meet the consistency checks
required by the.standards, can be noted as a possible error to
be corrected before its inclusion in the final process.

The end result of all of the above requirements and checks
is data that does meet the standards of the National Assessment
program for analysis purposes. The qualifications of the staff,
the techniques that are set forth, and the checking of the end
results all combine to provide the best possible scoring of the
exercises, so that the data as reported is meaningful and
constant.



CHAPTER 7

PROCESSING THE DATA

The ECS (Education Commission of the States ) Data
Processing Services Department (DPSD) was formed in May 1971
to provide data processing support for the National Assessment
of Educational Progress project and other ECS projects with
primary emphasis on the National Assessment Project. Two
computers are used to process the data--one located in Denver
and one located at the Princeton University Computer Center- -
both connected by high speed telephone lines.

Individual members of the DPSD staff are assigned the
responsibility of Phase Coordinator fc.r each assessment year.
with two or three other DPSD personnel as assistants. The
Phase Coordinator is responsible for all data processing that
takes place across all subject areas within an assessment year
and is also a member of the NAEP subject area teams. In this
way, he becomes familiar with all phases of the National Assess-
ment Project--objectives development, exercise development,
administration of the exercises, scoring specifications, and
so on.

Student File

Approximately three months before the first MRC (Measurement
Research Center) data tape is scheduled to arrive at the
Princeton University Computer Center, DPSD personnel start
designing and coding the NAEP student file. This file contains
all information pertaining to each respondent. To ensure that
the coding of the student file is correct, sample assessment
packages are scored by MRC. This provides test data that is
then sent to DPSD approximately one month before "live" data
(the actual field administration results) is scheduled to
arrive. The test data allows DPSD to find any program errors'
that might exist and make corrections before the live data is
received. Magnetic data tapes arrive from MRC every six to
eight weeks for each age level beginning with the exercise
data for 13-year-olds followed by the 9-year-olds, in-schoo:
17-year-olds, out-of-school 17-year-olds, and adults. Data for
each age level is added onto the NAEP student file as DPSD
receives it.

Work. Files

The student file, which contains all the information
collected for each respondent, is very large and therefore
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cumbersome and costly to use in the many analyses required by
NAEP. Therefore, smaller files, called work files, are
created, each of which contains only the data required for the
specific analysis to be performed.-. The programmthg.staff,
upon receipt of specifications from the analysis staff, writes
computer programs to perform the desired computations. Summary
files are created to store the results of there computations.
The results and appendices reported in the summary and theme
volumes can then be obtained from the summary file without
having to redo the desired computations each time.

Appendix File

After the summary files are complete, the appendix, file is
created. This file is used to print a final report with a
short description of the exercise, the national perdentage of
success, and group differences from the national percentage of
success for each exercise, as well as standard errors and other
documentation.

Final Reporting

At this point, DPSD is ready to begin the final reporting
data analysis phase. The Research and Analysis staff sends
specifications to DPSD which computes reports in many formats:
statistical tables, data-distribution plots, and any other
format requested by NAEP. A data.base/data management system
that is publicly available and widely used called NIPS is used
to process the NAEP data. It is designed to retrieve large
amounts of data quickly and efficiently.

59



CHAPTER 8

DESCRIBING NATIONAL ASSESSMENT DATA

Once an assessment has been completed, the responses
scored, and the results analyzed, we become concerned with
describing -the results to educators and the concerned public
in a manner that is understandable, meaningful, and useful.
Since National Assessment data differ from typical test data,
it is important that the reader have a clear understanding of
our methods for describing data. National Assessment is not
concerned with obtaining individual scores as are testing
programs. We are concerned with the percentage of individuals
in the nation as a whole and in certari7765aTr(see chapter 3)
who possess-various knowledges, understandings, skills, and
attitudes and with comparing the percentages to each other.

Percentage of Success

An exercise which assesses a knowledge, an understanding,
or a skill has a correct/incorrect criterion; i.e., the
exercise has a definite correct response. Essay exercises in
the Writing assessment are exceptions to this rule, because they
are assigned overall quality scores. An exercise which
assesses an attitude--in many cases--has a desirable/undesirable
criterion; i.e., the exercise has no definite correct response,
but certain attitudes are considered to be more desirable than
others. In some instances, it is not practicable to call an
attitude either desirable or undesirable. We refer to correct
and desirable responses, collJctively, as acceptable, and we
deem essays acceptable or unacceptable on the basis of their
overall quality scores. The percentage of success for an
exercise is the percentage of participants who made an'
acceptable response to that exercise. It is the number of
respondents ina group who gave an acceptable response divided
by the total number of respondents and multiplied by 100.
Suppose, for example, there are 1500 respondents in a group;
arid, of these, 650 give an acceptable response. The percentage
of success for the group would be:

# of acceptable total # of
responses responses

x 100 = % of success

650 1500 x 100 = 43.3%
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We can express a percentage of success for the nation as awhole or for any of the National Assessment groups (see chapter6). For example, a 64% of success for 9-year-olds in theNorthease region on a given exercise means that 64% of the
9-year-old respondents in the Northeast region gave an accept-able response to that exercise. Responses to those attitude
exercises which cannot be classified as desirable or
undesirable are reported as X% having this attitude and Y%having that attitude.

Derived Scores

Many exercises have several parts, each of which can bescored acceptable/unacceptable. For such an exercise, weoften report the percentage of respondents who gave correct
responses for none of the parts, for one part, for twoparts, and so on. In the second case, we report the
gave correct responses for none of the parts, for one part,.fortwo parts, and so on. In the second case, we report the
percentage of respondents who listed zero things, one thing,two things, and so on We 'call these perdents derived scores.

Comparisons among Groups

In most instances, we compare the percentage of successfor a group with the percentage of success for the nationas a whole, and the number we obtain is called an effect..An effect is expressed as the percentage of success for agroup minus the percentage of success for the nation as a whole.For example:

Northeast National. Northeast% of success % of Success Effect'

A positive effect means that a larger percent of respondentsin a group gave an acceptable response to an exercise than didso in the nation as a whole.. For example, if 74% of13-year-olds in the Northeast gave an acceptable response,but only 68% of 13-year-olds in the nation as a whole gave anacceptable response, the Northeast effect for I.-year-oldswould be:

Northeast National Northeast% of Success % of Success Effect

74% 68% +6%

A negative effect means that a smaller percent of respond-ents in a group gave an acceptable response to an exercise ,than
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and-type of community, region of the country, sex, color, and
level of parental education is to describe what differences
(if any) actually exist in the real world between members of
various groups and the nation as a whole.

When we look at the results for groups within one
characteristic ata time, however, we cannot say that a group
effect is attributable solely to individuals being members of
a group in question. A group--or the characteristic within
which the group occurs--must not be construed as necessarily
being the cause or even a cause of the effect associated with
the group.
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population of 25 marbles. There are 53,130 possible samples
of five marbles that could be selected. If we select a sample
of five marbles in such a way that each of the 53,130 possible
samples has an equal probability of being selected; we can
state that our sample is representative of the population.
Some of the possible samples would have 80% (or four) blue
marbles and 20% (or one) red marble--the exact same percentages
as the population. 'Other samples, however, would have various
other percentages of blue and red marbles. Therefore, we
cannot state with absolute certainty that the percentages of
blue and red marbles in the population is exactly the, same as
the percentages of blue and red marbles we obtain from a single
selected sample. The differences between the percentages of
Illue_and_red_marbles-obtained-from-7the-sample-andthe true
percentages of blue and red marbles in the population is
sampling error.

This example with marbles shows how sampling error can
occur, even when a sample is representative of the population
from which it was selected. In the marble example, we.knew the
population facts; but in the case of National Assessment per-
centages of success and group effects, we do not, know the
population facts. .Concommitantly, we do not know the extent or
sampling error for any given sample percentage of success of
group effect. It is for this reason, we cannot make exact
statements about population facts on the basis of sample

We can compute a statistic called the standard error .for
any sample percentage of success or group effect. A standard
error is an estimate of the variation that would occur among
the percentages of success or among the group effects for all
potential samples that could be selected from the same
population. We use the standard error and other statistical
conventions to- make statements about population percenteges of



er.a.1160 a Wtle1 uun-Lecnnical aescri.ption
of the selection process; a more complete deScription of the
process and its mathematical basis follows in chapter'10.

The primary purpose for developing a selection-
procedure

was to insure that, although exercises would be selected
randomly, they would nontheless be representative of the total
pool of exercises available.. With such a procedure we can be
reasonably certain that a report provides coverage across
objectives and across all population group differences to the
extent that such coverage exists in the entire pool of
exercises assessed.

It is critical in a report that includes only a portion of
the exercise assessed that we have exercises which represent the,entire spectrum of data. For example, there should be exercises
for which males do much better than females, exercises which
show no difference between males and females, and exercises for
which the females do much better than the males. Our selection
procedure enables us to achieve this kind of representative
coverage for each group, i.e. males, females, NE, SE, etc.

After a computer randomly selects exercises for reporting,
we fill whatever gaps remain by looking for exercises which will
provide us with an example of the type of data which is not in
the set of exercises to be released. For example, if none of
the exercises that were selected for release represent a large
female advantage, one or more exercises are selected specifically
because they show a large female advantage. This systematiO
selection proved necessary for the year 02 Reading report butnot for Literature.
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will include the population percentage of success. The problem
lies in the definition of reasonably; i.e., how confident
should we be? The answer to this question resides in two risks
accompanying the establishment of a confidence interval which
probably includes a population percentage of success. If we
establish a confidence interval based upon a degree of confi-
dence approaching certainty, the size of the confidence interval
could be so large as to be useless. On the other hand, if we
establish a confidence interval based upon a low degree of
.confidence, the size_of the confidence interval would tend to
be small; but there would be a large probability that the
interval is not wide enough to include the population percentage
of success. We need to compromise these two risks so that, while
we can be reasonably confident-that the interval includes the
population percentage of success occurs, the interval is not so
large that it tells us little about the value of the population
percentage of success. The size of any given confidence inter-
val depends upon the value of the standard error and the degree
of confidence with which we wish to state that our interval
includes the population percentage of success.

This is best shown by considering three examples using
hypothetical data. In all three examples, we use exactly the
same sample percentage of success to illustrate that inferring
a population percentage of success from a sample percentage of
success is not a simple process.

data:
Example 12-1. Let us assume we have the following sample

Percentage of Success: 70%
Standard Error: 1%

We wish to establish a confidence interval which we can state
with 95% rralfAtialle,a -----



Using systematic selection of 10 to 15 percent of the'
exercises, we are able to identify a set of exercises which are
truly representative of the subject area being reported. In
year 02, the selected exercises amounted to about 50% of all
exercises.
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CHAPTER la

DETAILS OF SELECTING EXERCISES
TO 3E REPORTED

In this chapter, we examine the details of the mathe-
matical procedures used to select exercises to be reported.
We give simple examples for each step of the selection
procedure so that the rationale (see chapter 9) and the
procedure itself can be more clearly understood and duplicated
if desired. Since the selection process differed slightly for
Reading and Literature, we describe the general process first
and then those procedures specific to each subject area.

Since the exercises not selected for release during the-..
first assessment cycle are withheld to be released during,tne
second assessment cycle, those exercises designated for
immediate release and those withheld for later release should
be equivalent in two ways. First, both sets of exercises'Nust,
be equivalent in their coverage of objectives, themes,
exercise formats and/or any other relevant characteristics.
Second, botn sets of exercises must be statistically
equivalent; i.e., they must have similar representation across
the entire spectrum of percentages of success. This latter
requirement prevents currently reporting, for example, that
girls can read charts better than boys (on the basis of the
released exercises) and then reporting five years hence that
boys can read charts better than girls (on the oasis of the
unreleased or withheld exercises). The same consideration
applies to all reporting categories.

-

In order to insure the necessary equivalence National
Assessment selects exercises in two steps. First, we group
the exercises by their nonstatistical characteristics (objec-
tive, theme, format, etc.)1 Then within each of these
groupings, we attempt to achieve statistical equivalence by
developing an index which reflects group differences and can
be used to form sets of similar exercises.

1These groupings vary from one subject area to another,
depending upon the nature of the exercises in a given subject
area.
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The groups2 used to construct the selection index are:
Type of Community (TOC)

Extreme Inner City
Extreme Affluent Suburb
Extreme Rural
Other (all other STOC categories--see chapter 3)

Color

Sex

Black
White

Male
Female

Parental Education

No High School
Some High School
Post High School

Region

Northeast
Southeast
Central
West

National

Statistical Procedures

P-values. We compute p-values for each of the groups
listed above. A p-value is the proportion of respondents
within a group who gave an acceptable response to an exercise;
that is, it is the number of respondents in a group who gave
an acceptable response, divided by the total number of

2These groups are defined in chapter 6.
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respondents in the group.3 Suppose, for example, there are
1500 respondents in a group; and,-6f-these, 650 gave an
acceptable response. The p-value for the goup would be:

# of acceptable
responses

Total # of = p-value
responses

650 1500 .433

Arcsine - transformation. P-values are easily inter-
preted, but they possess unwieldy mathematical characteristics
when they are used to construct an index. Therefore, the
p-values were converted by the arcsine transformation:

y = 20 arcsin p 15.71 where:

p = the p-value for some group; and

y = the transformed p-value measured in radians
with a possible range of -15.71 to +15.71.

The arcsine transformation-for the p-value computed in
the example above would be:

y = 20 arcsin p - 15.71

y = 20 arcsin .433 15.71

y = 20 arcsin, (.658) - 15.71

Y=

The value of y is positive when the p-value is larger than .50,
negative when the p-value is smaller than .50, and exactly
zero for a p-value of .50.

Effects. Once the original p-value have been trans-
formed into y-values, we form effects by subtracting the
National y value from the y-value effects for each of the
groups used to construct the selection index (see p. 68).

3A p-value multiplied by 100 gives the equivalent percentage
of success (see chapter 8).
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Exhibit 9-1

Effects Used in the Selection Index

Index Label Effects

I y(Extreme Inner City) - y(National)
S y(Extreme Affluent Suburb) -

y(National)
R y(Extreme Rural) - y (National)
O (Other TOC) -.y(National)

y(Male ) - y(National)
F y(Female)*- y(National)
W y(White) -_y(National)
B y(Black) y(National) .

NHS y(No High School) y(National)
SHS y(Some High School) y(National)
PHS y(Post High School) y(National)
NE y(Northeast) y(National)
SE y(Southeast) - y(National)
C y(Central) - y(National)
W y(West) y(National)

Suppose that on the same exercise for which we computed a
hypothetical p-value and arcsine transformation, the National
p-value is .39. The corresponding y-value is -2.15. The
effects, therefore would be:

y(group) - y(National) = Effect
-1.33 (-) = +0.82

The value of an effect is positive if the group p-value is
above the National p-value and negative if the group p-value
is below the National p- value.

The selection index. The selection index is a linear
combination of effects for each exercise. We choose the
effects to be used in the selection index (SI) on the basis
of their variabilities and their correlations. If an
effect has a limited range of values (Low variability), all
the p-values for a group are nearly identical for all exer-
cises; therefore, we need not be concerned about the released
and unreleased exercises being different with respect to that
group. Similarly, if two effects are highly correlated, it may
suffice to consider only one.of them since they provide redundant
.information. Based upon- these criteria, the selection indices
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for Reading and Literature differed somewhat. For Reading:

SI = -I + S + W - B - NHS + PHS + NE - SE.4

For Literature:

SI = -I+S-B- NHS + PHS - SE.

Selection of Reading Exercises

The computer program for the random selection of exercisesbased upon the selection index was designed to provide that theentire range of p-values is represented for the nation as a-whole and for all the groups. It can happen, however, thatsome group p-values are biased toward the high or low end ofthe scale. In reporting, this could give not only a distortedcurrent picture of a group's ability, but--when the subjectarea is reassessed--it could give a false impress or ^f progressor regression. Although we are currently reporting one-half ofthe Reading exercises, we selected only one-third of theexercises to be reported by the random procedure and left theremaining one-sixth to be selected systematically. In this way,the reported exercises represent the entire range of p-valuesfor all groups.

The Reading exercises were initially grouped according toobjective. The exercises within each objective were orderedby their selection indices from those having the largestpositive values through zero to those having the largestnegative values; for example, +2, +1, 0, -1, -2. The computerthen randomly selected one-third of the exercises. This wasdone by randomly designating one exercise from every cluster ofthree exercises throughout each objective-distribution ofexercises. Suppose, for example, there are 12 exercises in anobjective and we want to select one-third of them. The distri-bution of the exercises by selection index would be as shown.-in Exhibit 9-2.

Note that the selection indices descent in value and thatone exercise in each cluster of three is starred indicating thatit has been selected for release by the random procedure pro-grammed on the computer.

4These contrasts are defined in Exhibit 9-1.
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Exhibit 9-2

Distribution of Selection Indices and One-Third
Selection of Exercises

Cluster Exercise # Selection Index Selected

I NO1-05 11.36
NO3-11 10.97 *

N11-01 9.86

NO-02 6.33
NO1-07 6.32
NO8-12 5.98 *

III NO4-11 4.41 *

N11-02 3.92
NO2-11 1.76

IV NO2-05 0.'/2 *
N011-06 0.19
NO3-14 -0.16

Again consider the same 12 exercises we used in the-random
selection example above. Suppose that when we-examined the
Northeast contrasts we found that the four randomly selected
exercises represented only the relatively large Northeast
effects as shown in Exhibit 9-3. Exhibit 9-3 shows that the
four randomly selected exercises represent only the upper half
of the total range of the Northeast abilities assessed by the
12 exercises. In order to obtain a more accurate representa-
tion of the entire spectrum of Northeast abilities, the set.
of randomly selected exercises must be systematically augmented
to include some exercises representing the poorer Northeast
abilities. "or example, by selecting exercises NO1-07 and
NO2-13 or NO3-14, we have our desired 50% of the exercises
selected and the entire Northeast range of abilities is
represented.

To the extent that exercises at different age levels were
unique, the random-systematic selection procedure was executed
separately for the age levels. Some exercises were administered
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at more than one age level. If such an exercise were selected
for release at one age level, it would automatically be
released at any other age level to which it was administerd. Weeare reporting all of a limited number of exercises concerned
with skimming and scanning or reading rate.

Exhibit 9=3

Distribution of Northeast Contrasts and One-Third
Selection of Exercises

Exercise # NE Contrast

NO3-11 2.67
N11-01 2.63
N08-12 2.55
NO2-05 2.43.
N01-05 2.36
N04-11 2.19
NO2-02 1.96
11-02 1.87
NOl -07 1.53
Nll -06 1.32
NO2-13 1.09
NO3-14 0.76

Selected

Selection of Literature Exercises

The, Literature exercises wz!re grouped first by objective,
then by exercise format within objective.. Finally, within this
structure, exurcises, were. gi,aped '..ry the age level or the com-
bination of age levels (when administered at more than one age
level) at which tb'y were administered. The exercises within
this hierarchical grouping were ordered blf-their average (mean)
selection index for all ages from those'having the largest
positive values through zero to those having the largest nega-
tive values; for example +2, +1, 0,-1, -2. The computer then
randomly selected one-half of the exercises in the pool by
designating one exercise from every cluster of two exercises in
each hierarchical grouping. Suppose, for example, there are 12exercises in such a grouping and. we want to select one-half of
them. The distribution of the exercises by average selection
index (SI) would be shown in Exhibit 9-4. Note that the
average selection index descends in value and that one exercise
in each cluster of two has been starred indicating that it hasbeen selected for release by the random procedure programmed.onon the computer. No systematic selection was done for Literature.
All exercises which involved direct interview and/or taperecorded responses are being reported.
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Exhibit 9-4 .

Distribution of Average Selection Indices and One-half
Selection of Exercises

Cluster Exercise # SelectedSI

I N01-05 11.36
NO3-11 10.97

II N11-01 9.68
NO2-02 , 6.33 *

III NO1-07 6.32
N08 -12 5.98 *

IV NO4-11 4.41 *

N11-02 3.92

V NO2-11 1.76
NO2 -05 0.72

VI'. N11=06 0.19
NO3 -14 -0 16 *
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CHAPTER 11

OVERVIEW OF INFERRING POPULATION FACTS FROM
SAMPLE DATA

Populations and Samples

A population includes all the individuals in some defined
group. Examples of some National Assessment populations are:
all 97year-olds living in'the Central region of the nation or
all 17- year -olds living in the Extreme Inner City. In our
reports, we-w±sh-to-talk dbouL the-knowtedgesT-understandIngs,
skills, and attitudes of entire populations. It : ; usually
not practicable, however, to obtain data from entire populations
and for National Assessment to do so would be impossible.
Therefore, we obtain data from a portion of the total popula-
tion called a sample. *If we select a sample with care in
accordance with ertain rules, we can say that the sample is
representative o the population from which it was selected and,
likewise, that the data obtained from th ,. sample are repre-
sentative of the data we would obtain from the entire population.
National Assessment samples have been selected in such a way that
they are representative of the populations from which they were
selected.'

From Sample Data to Population Facts,

The advantage gained by obtaining data from samples rather
than from populations is somewhat qualified by a loss of
precision in the descriptions we can give of populations on the
basis of that data. Within the limits of error due to measure-
ment, the data we obtain from a sample precisely deScribes that
sample. Even when we have a-sample which is representative of
the population from which it was selected, we cannot state with
absolute certainty that the data we obtain from it is.exactly.
true for the respective population. This is because there are
bany.potential samples which could have been selected from the
same population--all selected with equal care and in accordance
with such rules that each one would be representative of that

!Chapter 4 gives a detailed description of the National
Assessment sampling procedures.
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population. Lven with all this care, one would not expect to
obtain exactly the same percentages of success or group effects
from all these samples. The variation that would occur among
the percentages of success oramong the group effects obtained
from all the potential samples which could have been selected
from the same population is called sampling error.

, We can compute a statistic called the standard error for
any percentage of success or group effect. A standard error
is an estimate of the variation that would occur among the
percentages of success or among the group effects for all poten-
tial samples that could have been selected from the same
population--the larger-the standard error the greater the
variation. The larger the standard error for a percentage of
success or a group effect, the less precise is the statement we
can make about the population percentage of success or group
effect.

The details of the development of the limits discussed
above and their rationale are given in chapter 12.
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CHAPTER 12

DETAILS OF INFERRING
POPULATION FACTS FROM SAMPLE-DATA

In chapter 11, we defined populations and samples and
explained why it is necessary for National Assessment to
obtain data from samples rather than entire populations. We
also noted that there is a loss of precision when we describe
population facts on the basis of data obtained from samples.
This chapter presents the details of and the rationales for the
statistical procedures which allow us to infer population facts
from sample data and to describe the degree of imprecision
involved.

Sampling Error

Whenever we infer population facts from sample data, we
must bear.in mind-that a very large number of samples could
be selected fromthe same population -all selected with equal
care and in-accordance with such rules that each one wouldbe
representative of the population from which it was selected.
Even with all this care, we would not expect to obtain exactly
the same percentages of success or exactly the same group
effects from all these potential samples. The variation that
would occur among the percentages of success or among the
group effects for all these potential samples is called
sampling error. The concept of sampling error is important
when we ificer population percentages of success and group
effects from sample percentages of success and group effects.
Because of sampling error, we cannot state-with absolute
certainty that the value of the population percentage of
success or group effect is exactly the same as the value of the
obtained sample percentage of success or group effect. Most of
the percentages of success and group effects for all potential
samples would be quite close to the population percent of
success and group effect, but a feW would differ by a large
degree. .

In order to see more clearly just how this works; let us
consider a bag containing 25 marbles--20 blue marbles and five
red marbles. The 25 marbles are the population and the
population facts are: there are 80% (or 20) blue marbles and
20% (or five) red marbles. Suppose, however, that we do not
know the population facts and want to estimate them on the basis
of data obtained from a sample of five marbles selected from the
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Therefore, we can state with 95% confidence that the interval
68'1,-72% includes the population percentage of success.3

Example 12-2. Let us 'assume we have the following sample
data:

Percentage of Success: 70%
Standard Error: 3%

Again, we wish to establish a confidence interval which we can
be 95% certain includes the population percentage of success.
Weuse the same statistical convention to establish the confi-
dence interval as we used in example 12-1. Our confidence
interval would be between 70% -(1.96 x 3%) and 70% +1.96 x 3%)
or between 64% and 76%. Therefore, we can state with 95%
confidence that the interval 64a--76% includes the population
percentage of success.

Example 12-3. Let us assume we have the following sample
data:

Percentage of Success: 70%
Standard Error:

These are the same data we used for Example 12-1; but for
Example 12-3, we wish to establish a confidence interval which
we can state with 99.8% confidence includes the population
percentage of success. We use the statistical convention that
when we have a large number of observations, 99.8% of those
observations occur within 3.09 standard error units on either
side of the mean. Our confidence interval would be between
70% -(3.09 x 1%) and 70% +(3.09 x 1%) or between 67% and 73%.
Therefore, we can state with 99.8% confidence that the interval
67%--73% includes the population percentage of success.

Summary. Because of sampling error, we cannot infer that
a population percentage of success is exactly the fame as the

3If we select 100 samples and establish confidence intervals'
around the 100 obtained percentages of success in the manner
described, on the average, 95 of them would include the
population percentage of success.
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percentage of success obtained from the sample. We can,however, use the standard error and statistical conventions toestablish a confidence interval which we can be reasonably
certain includes the population percentage of success. On thebasis of the three examples, we can generate two rules regardingthe size of confidence intervals.

1. When a sample percentage of success has a large
standard error, the size of the confidence
interval must be larger than when the sample per-
centage of success has a small standard error in
orderto state with an equal degree of confidence
that the interval includes the population
percentage of success. Comparing Example.12:1-1__
with Example 12-2, note that in order to state
with 95% confidence'that the population percentage
of success occurs within the interval we need an
interval three times as large for Example 12-2
as for Example 12-1.

2. For any given standard error of a percentage of
success, the size of the confidence interval
must be larger when we wish to state with a
high degree of confidence than when we wish to
state with a lower degree of confidence that the
population percentage of success occurs within
the interval. In comparing Example 12-1 with ,

Example 12-3, note that both examples have the
same standard error, but the 99.8% confidence
interval (Example -12 -3) is one and one half
times as large as the 95% confidence interval.

A confidence interval should not be regarded as a mystical
contrivance used solely by statisticians; we encounter them ineveryday life--although not in the strictly formal sense wehave used, herewhen it is not pCssible to make precisestatements. Suppose, for example, that you order an article of
merchandise.and the salesman tells you that the article willbe delivered in 10 days gilpe or take two days. The salesmanhas established a confidence interval--the give or take two
days--around the average time it has taken that article-to bedelivered in the past and within which he is reasonably confi-dent the article will be delivere. this time. The confidence
intervals we establish for percentages of success are much the
same.
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From Sample Effects to Population Effects

If a group population were compared to the population for
the nation as a whole, we would never expect to obtain an
effect exactly equal to zero; i.e., some difference, however
small, would exist. Many population effects, however, would be
so small that they can be called equal to zero for practical
consideration.

When we infer a population effect from a sample effect,. we
are concerned, first of all, with three considerations.

1. Is a sample effect 'large enough that we can be
reasonably certain that the population effect is
not equal to zero; i.e., does a real difference
exist between the group and the nation as a whole?

2. Is the sample effect small enough that we can be
reasonably certain that the population effect is,
for practical consideration, equal to zero; i.e.,
does no difference of practical magnitude exist
between the group and the nation as a whole?

3. Is the sample effectmot large-enough that we can
be reasonably certain that the population effect
is not equal to zero and not small enough that -

we can be reasonably certain-that the population
effect is, for practical consideration, equal
to zero; i.e., can we make no reliable statement
as to whether a real difference exists or whether
no practical difference exists between a group and
the nation as a whole?

When we inf.::r a population effect from a sample effect,
we are concerned, secondly, with the risk of making two types
of error which are related to the three considerations stated.
above. The first type'of error is calling a population effect
not equal to zero when, in fact, the population effect is, for
practical consideration, equal to zero. The second type of
error is calling a population effect, for practical considera-
tion, equal to zero when, in fact the population effect is not
equal to zero. We can never eliminate the risk of making both
types of error--or even one type of error--completely.
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CHAPTER 13

THEMES

Beginning with the year 02 assessment (Reading and
Literature), we are reporting the results.for.each subject area
in a series of theme reports.1 Each report presents the results
a group of exercises which share a common theme or unifying idea.
For example, one of the Literature themes is "Understanding the
language of literature." A report volume presents the results
for a variety of different exercises which were designed to
assess an individual's knowledge of the way language operates
in poetry and prose. In Reading, one of the.themes is "Read
for main ideas and organization of passages." This theme
embodies exercises which require individuals to read'a passage
and detect its central thought or topic or to detect the mode
in which the material is organized.

The concept of themes arose from the desire of National
Assessment to report its results in a manner meaningful to
educators and other concerned persons. If'we divide the entire
pool of exercises for a subject area into sets of exercises
which have a common theme, educators should be able to answer
such questions-as the foll(1/ing:

1. Do various groups perform differentially in a
given situation?

2. How. does a given group perform in one situation
as opposed to other situations?

3. Does a group perform better on certain aspects
of a given situation than on oth,r aspects of
the same situation, and are then: aspects
identifiable.2

1See Foreword, the section--Reporting Format.

2The themes for Reading and Literature are outlined and dis-
cussed briefly in the Reading Summary, and Literature Summary,
respectively. Each theme is discussed in detail in the
respective theme volumes.
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The themes for both Reading and Literature were developed
post hoc; that is, chey are based on only those exercises
which were actually administered. These themes do not exhaust
all possible contents in the respective subject areas since
the exercises which were developed for these subject areas
were not, themselves, exhaustive.

In each subject area, the pool of administered exercises
was examined critically by several National Assessment staff
members who categorized the exercises into themes. The pool
of exercises was simultaneously sent to a consultant (a
scholar in each respective subject area), who also examined
the exercises and.categorized them into themes-. When both
the staff members and the consultant had arrived--independently-
-at, reasona4le_sets of themes, the staff members and the
consultant me. to resolve differences and to finalize a
"consensus" set of themes.

Once viable themes have been developed for a subject area,they serve two somewhat related functions.. First, each of
them serves as the content of a report volume. Second and more
importantT-theme reports allow educators and other concerned
persons to examine in a single volume the results of a'
meaningful set of exercises. Each theme volume gives resultsfor the nation as a whole and the various groups defined in
chapter 3. The reader of these reports can examine behaviors
of groups for the theme in general (as expressed by the
median3)- or for specific exercises.

3
The median is the mid-point of the range ofpercentages of
success for all the exercises within a theme. A median can
be computed for the nation as a whole and for each group.
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CHAPTER 14

THE MERITS AND WEAKNESSES OF ADJUSTMENT
(INCLUDING BALANCING)

The educational administrator wants to make comparisons
between groups, to find out who is learning more and who lessin hopes of being able to improve performance in the lagginggroups. Indeed, he would like to go further and find out whatfactors to change and how much changes in these factors wouldstrengthen the educational achievement of the students affected.For example, when we find that boys know less about the
reproductive system of both sexes than do girls, this raises atcnce the question of strengthening the education of boys.
Inevitably the desire is to subdivide the country into finerand finer groups so as to make comparisons between subgroupsthat have "everything alike" except the variable being studied.

In other words, we search for causes of the differences.Unfortunately, we cannot have "everything alike" in social
problems and rarely in physical problems either, and so we arenot actually able to carry out the precise programs ; Buthalf .a loaf may be better than none, and so we may carry out.that part of the program that seems feasible. We subdivide byimportant variables and make comparisons in performance amonggroups.

One thing that happens'is that as we introduce severalvariables the number of subdivisions grows like a product.For example, if we have 5 variables with 2, 3, 5, 7, and 4
categories respectively, we have 2x3x5x7x4 = 840subgroups, and a sample of 8400 people would give an average ofonly 10 per subgroup. Naturally many subgroups would_ e emptyand many fuller than 10, but it will still be hard, if not im-possible, to make comparisons among subgroups, for some will betoo sparse.

We might try to avoid these sparse cells by only lookingat factors one at a time.

However, children in the Extreme Affluent-Suburb tend,more than children in the Extreme Inner City, to have bettereducated parents. Because of this lack of balance, part ofthe difference between these two groups may be considered asgrowing out of the difference in parental education.

It is natural to ask, "What would the difference betweenthese extreme.types of community have been if the distributionof parental education, sex, color and region had been the same
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for both types of community referred to above?" Were it
possible to rearrange the world to equate these distributions
for each type of community, the effects upon our nation and its

schools would be profound. Such rearrangement is not possible.
It is usually appropriate to-think of the balanced results
presented in a later special report as reflecting the differences
we would see in the absence of masquerading by the other Lour
factors. We can be reasonably sure the balanced results"do a
much better job than the unadjusted results of reflecting such
differences.

Still another question concerns the combination of factors.
The performance of a given group may be found to differ,
depending upon subgroupings on other variables. Thus, the
effect associated with Extreme Affluent Suburbs may be different
in the Northeast and the Southeast. Or the effect associated
with sex may be somewhat different for Blacks and Whites.
Such interactive differences may be of importance; balancing
does not adjust for them.

It is natural to ask whether this or any such method of
analysis can help us. To some extent they can aid, to some
extent not. We cannot make up for cases we don't have but we
may be able to supply approximate analyses that will come near
to answering such a question as what is'the effect of region of
the country on performance when you .control for size-and-type
of community and several other variables. If the effect of
region is.substantially reduced by the analytical adjlthtment,
we may be inclined to think that region is not in itself the
cause of the raw differences as much as the other variables.
One role of adjustment then is to help us make approkimate
comparisons and summaries that we cannot make by directly
subdividing all the variables.

0

Elsewhere (see Foreword and chapter 8) we navbmany
cautionary remarks about the dangers of misinterpreting the
causative powers of given background variables, for they may
be poorly v measured and they may not mean what they say. For
an example from the field of warfare, in World War II the more
fighter oppos:Ition bombers had, the closer to the target were
the bombs. Why? Fighters didn't come up when the weather
obscured the target.- Such proxy variables, especially when
their correct interpretation may be the absolute reverse of
their obvious effect puts us in grave danger of making
mistakes. We do not go further into that here.



Nothing but-experimentation, if that, can serve to demon-
strate what the actual effect of changes will be. We are,
however, trying to get hints and insights from the data we have.
Furthermore, if someone does have a causative model involving
the variables National Assessment measures, he does have a
chance to check it against these results.

We see then that the purpose of analysis and adjustment is
to help the data reveal information that they cannot give in
their raw form. Aside from the dangers of misinterpretation,
we have the political arguments for and against adj tment.
First, against: if adjustment for background variab-as seems
to reduce the differendes between a group of the population and
the national average, it has been argued that this tends to
minimize the disadvantage of the groUp and, it is further
argued, that adjustment should not be made. The direction of
the effect of an adjustment is not necessarily one-way;
adjustments can increase differences as well as decrease them.
hose arguing against adjustment in the reduction case would
resumably argue for it in the case of increased discrepancies.

A second argument favors adjustment. It argues that we
must adjust for important variables (presuming that the
adjustment will reduce effects) so that we show the potential
f the = disadvantaged group.

Clearly the people making the first and Second argument
want the same thing, to improve the position of the dis-
advantaged group, and of Course, this is a national goal. Steps
toward achieving such goali do depend on searching for causes

_ and.methods of improvement, on finding weak spots in a system
and so on. We should, therefore, look at our data .in every
way we can for hints about how the system works and how to
improve it. Analysis and adjustment are tools for doing this.
The question is not whether to adjust or not, but, "What are

e useful ways?" = and, "What'do the variables mean?",
"What further variables do we need to measure?", and "How shall


